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The pressure upon our limited space, from more interesting matter, 
prevents us from saying much to our kind friends and subscribers ; 
but we cannot pass over the commencement of our Ninth volume 
without a few words to them. 

It has not been without much trouble and anxiety that the 
Astronomical Register has been carried through eight volumes. 
In fact, had it not been for the determination of its projector to 
continue the publication of this Journal (while so many other 
scientific periodicals collapsed), notwithstanding a certain amount 
of pecuniary loss, the Register must have been given up in its 
first lustrum ; for — to take our readers for once so far into our 
confidence — there was a decided loss upon the first five volumes. 
We are happy to say that for the last three years the number of 
our subscribers has slowly but steadily increased, so that now 
there is a slight profit upon our publication. Even now, however, 
the original loss of the earlier years is not entirely covered. It is 
this increase that has ^labled us to continue our firiendly and 
pleasant intercourse with our readers. 

VOL. IX. . 



2 The Eclipse Expedition. 

If our circulation could be considerably enlarged, we should be 
able to carry out many excellent suggestions which have been 
frequently made. If we could see our way to do so, we should 
much like to increase the number of our pages — to give more 
illustrations, often so necessary to a full understanding of the 
subjects treated upon. 

We take this opportunity of thanking several kind iriends for 
their valuable su^estions, and to assure them that we have not 
forgotten them. As far as opportunities allow, we shall from time 
to time carry them into effect. We are glad to say that we still 
receive, in numerous letters from our correspondents at home and 
abroad, the most gratifying testimony as to the efficiency and 
useftdness of the Register ; and we have every confidence that, 
with the help of our friends, we shall be enabled to carry it on 
with renewed vigour and still greater usefulness. 



THE ECLIPSE EXPEDITION. 



The arrangements having been completed, and the organization 
effected as well as the short time at the disposal of the Com- 
mittee allowed, the Spanish party of the observers left Ports- 
mouth in H.M.S. Urgent^ on the morning of Tuesday, December 
6th. The vessel carried out Professor Newcombe, U.S., and 
Mrs. Newcombe. 

The Cadiz detachment comprised the Rev. E. J. Perry, in 
charge of the party, who would himself observe with the Spectro- 
scope ; Mr. Mackay, his assistant ; Messrs. Moulton, Hudson, and 
Fizon, for the Polariscope observations; Messrs. Nassel, Smyth, 
Penrose, and Collins, to is&etch the Corona ; and Captain Toynbee, 
to manage the time and general observations. 

The Gibraltar troop ^ under the care of Capt. Parsons, R.E. 
and Lieut. Brown, R.A., included : for the Spectroscope, Messrs. 
Carpmael and Girdon ; for the Polariscope, Messrs. Lewis, Ladd, 
and Baynes ; for the Photography, Mr. Buckingham and assistant ; 
for sketching the Corona, Messrs. Hunter, Harrison, and Anson ; 
and for observing Saturn in the Corona, Messrs. Talmage, Maclear, 
and Thorpe. 

The Urgent also carries so far as Gibraltar the party who 
will there be turned over to a smaller vessel, and conveyed 
to Oran. This section includes the following very able observers, 
viz. : Dr. Huggins, Professor Tyndal, the Rev. F. Hewlett, 
Mr. Carpenter (of Greenwich Observatory), Mr. Crookes, Capt 
Noble, Admiral Ommaney, and Dr. J. H. Gladstone. 

Lord Lindsay and his assistants started some time before the 
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Expedition, itillj equipped for photographing the Eclipse near 
Cadiz. 

The Sicily department of the Expedition has necessarily had 
to proceed overland, on account of the short time at its disposal. 

The party left Charing Cross station on the night of Wed- 
nesday, December 7th ; and we learn from Nature that they 
arrived at Eome safely on the morning of the 1 2th. The party 
intended leaving Naples for Syracuse in H.M.S. Peychey in the 
course of the 14th Dec. The observers are Mr. and Mrs. 
Lockyer, Professor Eoscoe^ and his assistant, Mr. Bowen, Mr. 
Seabrooke, Mr- Pedler and Mr. Barton, for the Spectroscope ; 
Mr. Ranyard, Mr. Griffiths, Mr. Clifford, Mr. Adams and Mr. 
Harris, for the Polariscope; Messrs. Brett and Darwin, for 
Sketching ; Mr. Brothers, Herr Vozel and Mr. Fryer, for Photo- 
graphy ; Mr. Vignolles and Mr. VignoUes, jun., for time and 
general observations; and Professor Thorpe, for Chemical In- 
tensity. Some of the American Expedition also observe in Sicily. 

The Psyche started from Naples as proposed, but, unfortunately, 
on her way to her destination, she struck on a rock off Catania. 
The passengers and philosophical instruments were all saved ; 
and so, we trust, the Expedition will still accomplish the object 
proposed. 

The list of the University of Oxford appointed to the English 
Eclipse Expedition is — ^for the Polariscope : Messrs. G, B. Lewis, 
of Oriel; R. Abbay, of Wadham ; P. W. Pizon, of Christchurch ; 
E. Baynes, of Wadham : — Sketching the Corona, Messrs. F. H. 
Browne, of Wadham ; E. G. Harrison, of Merton ; F. H. Anson, 
of Baliol. 

At the time of writing this,^ nothing more is known of the 
movements of the Expedition ; and we can only wish all parties 
the success they deserve, and express a hope that Science may be 
a gainer by their labours, and that the vexed question of the 
nature of tlie Corona will be settled on this occasion. 



THE ECLIPSE OF THE SUN, DECEMBER 22. 



The heavy snow-clouds shrouding the sky seemed, during 
the earlier hours of the morning, to preclude the possibility of 
getting even a glimpse of the sun. All hope of observing any of 
tne phenomena appeared quite hopeless as the time of the Eclipse 
drew on, at any rate in our neighbourhood ; but, a little before 
noon, breaks in the clouds gave a passing view of the sim, en- 
abling even those who Were not prepared with dark glasses to have 
a fair sight of the Eclipse. After noon the sky cleared round and 
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behind the sun, so that the end of the Eclipse was perfectly seen. 
The beautifiil blue of the sky, at the period of greatest obscu- 
ration, was very striking. Upon the sun's disk there were several 
small spots, and one magnificent double spot connected by nume- 
rous smaller ones. The emersion of this fine object from the 
dark body of the moon was a beautiful sight. A bridge of ex- 
ceedingly bright light across the larger spot was very noticeable. 
This spot occupied 13^ seconds in completely passing a wire in 
the telescope. The instrument used was a portable one by Thos. 
Cooke, of 2}-in. aperture. The continual passage of clouds pre- 
vented the use of eye-pieces of high power, and so nothing 
particular was noticed upon the edge of the moon. 

We have received the following from Mr. J, Gilby, of 
Beverley : — 

The sun was visible from the commencement of the Eclipse until 5 
minutes past 12 o'clock, when it became obscured and remained so till 20 
minutes before z, thus preventing me from seeing the greatest obscuration. 

I have nothing to note except a curious spot, or rather two with a con- 
necting line between them, on the NTV. side of the sun. They seemed to 
undergo some httle alteration during the Eclipse. 

The following, from Lord Lindsay's Expedition, appears in 

the Standard :^ 

Puerto, Dec. 22, 1.5 p.m. 
Photographs successful; two good pictures of corona. Polariscope 
doubtful. Sketching good. Spectrum no lines ; broken sky. 
The rest of the telegram is unintelligible. 

I am your obedient servant, 
41, Parliament Street, Dec. 24. J. S. BEBGHEIM. 
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Session 1870-71. 

Second Meeting, December 9, 1870. 

W. Lassell, Esq., F.R.S., President^ in the Chair. 

Secretaries {pro tern,) — T. W. Burr, Esq., and E. Dunkin, Esq. 

The Minutes of the last meeting were read and confirmed. 

Thirty-five presents were announced, including the 4th volimie 
of the Catalogue of Scientific Papers compiled by the Royal 
Society, and the thanks of the meeting given to the respective 
donors. 

H. Barnes, Esq., was balloted for and duly elected a Fellow of 
the Society. 



Society y December 9, 1870. 5 

The following papers were read : — 

Observations of Coggia^s Comet : by Mr. Joynson. 

This paper contained a aeries of places of the comet on the 
nights of October ist to 4th. On October 2nd the nucleus ap- 
peared to pass over or nearly over an 8th magnitude star, and 
when nearest, the star, small as it was, entirely put out the light 
of the comet, which was not visible again till they were distinctly 
separated. 

Occultatton of 2^ Tauri : by Mr. Joynson. 

On November 9, 1 870, the moon passed over this star. The 
disappearance took place at iih. 19m. 11 '3s. G.M.T., and the re- 
appearance at izh. i6m. 507s. G.M.T. The observations were 
considered very satisfactory. 

Note on the Proper Motion of Oeltzen*s Argelander 174 15-6 : 
by Mr. Lynn. 

This is a small 9th magnitude star found in Argelander's zones 
and inserted in Oeltzen^s Catalogue, made from them under the 
above numbers. It was placed on the Greenwich Working List, 
but imfortunately with a wrong N.P.D., so that the observations 
made were not of Argelander*s star. In August 1 870 this error 
was found out, and the proper star has since been observed with 
the Greenwich Transit Circle. These observations were given 
in a table. The proper motion is considerable, amounting to 
0-07S. R.A. and i"'z N.P.D. 

On the Proper Motion of '^6 (a) Ophiuchi and 30 Scorpii : by 
Mr. Lynn. 

The well-known double star 36 Ophiuchi is about 13' from the 
7th magnitude star 30 Scorpii, and they both have a proper 
motion of considerable amount in the same direction. The 
binary star has a period of about 200 years. Tables of obser- 
vations of the above stars were given ; and the identity of motion 
may be seen from quoting the result in N.P.D., which is respect- 
ively i"-o, I "'05, and I "'17. 

On the Graphical Construction of a Solar Eclipse : by Prof. 
Cayley. 

This paper was explained and illustrated with diagrams by 
the author. The design is to construct with a stereographic pro- 
jection, and by aid of a scale of parts prepared for the purpose, 
a figure like those in the Nautical Almanack. The example 
shown was that of the coming Eclipse ; and the author found 
that his construction agreed with calculation within i'5m. of 
time, and 1® of latitude and longitude ; but he thought, with 
greater care, these variations could be reduced to 0'5m. of time, 
and o*5** of geographical position. 

Mr. Browning exhibited and described his latest improved fonn 
of the Automatic Spectroscope, and illustrated the construction 
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hy a movable diagram. He said that it might have been thonght 
complete before, but he did not like the cam motion ; and Mr. 
Proctor, looking into the necessary conditions, found it might be 
dispensed with by adding another bar at half the angle of the 
others ; and thus keeping the face of the telescope always opposite 
to the face of the first prism. Mr. Proctor had also made 
another valuable suggestion, and he (Mr. B.) wished to acknow- 
ledge his great indebtedness to that gentleman for having pointed 
out such a simple method of completing the contrivance. 

The papers being exhausted, the I'resident invited observations 
or communications on any other matters of interest. 

Mr. W. Simms said that, at the instance of Mr. Carrington, he 
would mention an observation which he should otherwise not 
have done. On October i ith he was trying a 2 f -inch telescope 
on a Lyr», and saw a small star near, which, thu^ing it was the 
known companion, made him imagine he had got a first-rate glass. 
However, the position did not suit for that, and on the next night he 
found it in another position. It then occurred to him that it 
might be an asteroid ; but on communicating with Mr. Lynn and 
Dr. Peters, they said it was not any of the known ones ; and, on 
account of the great latitude, although it was possible, it was not 
probable that one should be there. It was known that there were 
many small stars about that part. The weather had not allowed 
anyLtherobBsrvationB. 

The President: Then we may understand you have seen 2 
stars near a Lyrse — the recognised companion and another ? 

Dr. De la Kue : What was the power ? 

Mr. Simms : About 1 20. The distance was about 30''. 

The President drew a diagram of the group. 

Mr. 8imms: On the first night I saw the star higher and 
aflei'wards lower. The recognised companion I saw with a larger 
telescope. 

Dr. De la Rue : Did you rotate the eye-piece ? 

Mr. Simms : Yes ; it made no difference. 

The President : It may be a variable star, but it is not very 
likely. I should recommend you to pursue the subject wilL 
the same telescope. Did other objects lead you to the conclusion 
that it was a particularly fine one ? 

Mr. Simms : No. 

Mr. Lynn : I informed Mr. Hind of the observations made by 
Mr. Simms. Mr. H. made a good search in the neighbourhood, 
but found no moving body. 

Dr. De la Rue said that as the minds of all were full of the 
Eclipse, which also caused the absence of so many Mends, he 
would make a few remarks upon the subject of the nature of the 
Corona, which was the most important point the Expedition had 
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to clear up. The Corona consisted of two parts — one very near the 
sun, and undoubtedly belonging to it ; the other extending far 
away from, the dark moon, sometimes as much as 15', and throw- 
ing out Tery curious rays and projections. It was extremely 
difficult to account for these. Mr. Lockyer had brought forward 
a theory that the Corona was an effect in our atmosphere ; and 
Mr. Seabrook had written a paper to support him, and show 
that a portion of atmosphere within the cone of the shadow might 
be illuminated from without. The speaker's opinion was that 
part of the light might be produced in this way ; but his 
principal object was to introduce a German paper, by Oudemans, 
to the notice of the meeting. This author supposed that, besides 
meteors and planets, our system is full of an immense number of 
^ue particles moving in space round some centre, and which may 
be illuminated by the sun, and by parallax reflect light to us 
when the direct sunlight is cut off; and thus form a regular halo 
round the moon. The irregularities of the moon's edge would 
accoimt for the projecting rays ; and, if changes occur in these 
during the Eclipse, the moon's change of position equally ac- 
coimts for the alterations. 

Mr. Carrington : Oh 1 oh ! 

Dr. De la Bue thought the theory as good as any other at 
present. 

Mr. Gibbs : Mr. Grove thinks that there is no such thing as 
the ether usually supposed to fill space. We should rather 
imagine some diffuse matter between the sun and moon, not 
definite particles. Something like the vapours in Dr. Tyndall's 
tube experiments, which are not one-millionth part of the weight 
of the surroimding air. 

Dr. De la Hue : But still they are definite particles of matter, 
or the clouds would not be visible. 

The President : Why, if space is full of these fine particles, do 
we not see light all over the sky at eclipses 7 

Mr. Dunkin: I am certainly somewhat impressed by Oude- 
mans' paper, but it is a difficulty why the light should not be 
seen fiu'ther. I have witnessed an eclipse, and think the Corona 
is something near either sun or moon. 

Dr. De la Eue : It is probably near the moon. 

Professor Selwyn : Why should a similar light not be seen 
when the moon is nearly new ? 

Dr. De la Rue : The sun and moon are not then in the same 
position as at an eclipse. 

Professor Selwyn : They are very nearly so, and the light of 
the young moon is so very feint that it ought not to put out this 
illuminated matter. 

Dr. De la Rue : The moon would not be less than two days 
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old for iiB to see it at all, and then the circumstances are very 
different During an eclipse the sun is intensely bright whUe 
the moon acts as a screen in front of us ; but in the other case, 
the sun is lower, or actually below the horizon. If you draw 
the positions you will see that, under these circumstances, the 
particles could not reflect any light to the earth. At an eclipse 
they are in the direct line from the sun to the earth. 

Professor Selwyn : I should think the case I put more favour- 
able than the other. 

Mr. Lynn : I doubt if sufficient notice has been taken of a 
theory of Mr. Baxendell, connecting meteors and magnetic cur- 
rents. As to the existence of a great number of meteors, it is 
corroborated by many phenomena. 

The President : I have not seen his paper. 

Mr. Lynn : The theory requires that the Corona should be 
elliptical ; but though it is generally described as circular, there 
have been records of an elliptical shape. 

Mr. Carrington : I do not think this shape has been seen. 

Mr. Browning : At an eclipse in Chili it was so described. 

Mr. Lynn^ Some ellipses are nearly circular. Meteors may 
have short elliptical orbits as well as long. 

Dr. Draper, of the United States, at the request of the Chair- 
man, gave an account of a large Telescope recently constructed 
by his son. Dr. Henry Draper. It was a silvered-glass reflector 
of 28 inches aperture, on the Cassegrain plan, and of 13 feet 
focal length. The mounting was that of the German form of 
equatoritd, under a dome 21 feet in diameter, and which, being 
mounted on a system of friction rollers, could be turned with 
two or three fingers. The tube was not solid, but consisted of a 
light wooden framework. So far as the trials in the workshop 
showed its character, it appeared to approximate to perfection. 
He had another telescope of 1 6 inches aperture, with which the 
moon had been photographed very successftilly. In the new 
telescope the primary image of sun or moon would be six 
inches in diameter. Silvered-glass mirrors seemed to work 
better in America than in England. The 1 6-inch one was, after 
five or six years' use, as bright as ever. Possibly it was because 
when not in action the miiTors were covered up by a glass plate, 
resting on the edge, ground fiat for the purpose. The glass of 
the great mirror is only about i^ inch thick, and the silvering 
was done by the Rochelle salt process. The difficulty of sup- 
porting ndrrors so as to avoid flexure is very great. Blankets 
were tried first and failed, but an India-rubber air bag seemed to 
succeed. Dr. Draper had made about 200 mirrors of different 
sizes. They were tested during completion by Foucault's 
method. There was a curious result with some. When looked 
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at in tbe direct axis they acted badlj, but if tilted a few incbes, 
as in tbe Herscbelian view, tbey gave brilliant definition. Witb 
tbe 28-incb mirror a star showed a circle of light out of focus 
either way, and a dot witb very little irradiation when in focus. 
Tbe telescope will be erected and worked at Hastings, 20 miles 
north of New York. 

Mr. Browning : I think the secret of keeping sHvered-glass 
mirrors in good order is to let them alone, which no one here 
does. They are too fond of wiping them with dirty rags. I have 
one which came from Paris seven years ago and is as Rood as ever. 
My mirrors do not get dirty. 

Dr. Draper : Mr. Kutherford, who lives in New York, is not so 
successfril with bis mirrors as we are. I think the sulphur in 
the gas of the city acts upon the silver. Damp is our great 
enemy, it splits up tbe silver from the glass. 

Mr. Browning : All organic matter injures them. Many persons 
cover them with a piece of black velvet, which is a bad thing. 
I do not find wet hurts mirrors. 

The President : No substance should touch them. 

Dr. De la Rue : My experience differs from that of Mr. Browning. 
I had a mirror which kept bright for three years, but one day it 
got wet and the whole surface broke up. In another case the 
silvering of a solar eye-piece got spoilt. I find that silvered 
glass is not nearly so good as metallic mirrors. I have one 1 6 
years old as good as ever. 

Mr. Browning : In the case of Dr. De la Rue, he has not the 
anxiety of most people as to repolisbing, having the means of 
doing it himself; but if you have to send a metal mirror to the 
optician, it may cost as much as it is worth, while a silvered 
glass can have a fresh coating deposited for a trifie. For the 
majority they are certainly the best. 

The President : If a metal mirror be good originally, it is 
practicably indestructible. 

Dr. De la Rue : I should have imagined, from the lightness of 
glass, that the fiexure, when set on end, would not have been 
troublesome. 

Dr. Draper : If you set a glass mirror in certain positions, it 
may appear optically perfect, but if turned rounds may be very 
bad. Many have been thrown aside on this account, which, if 
moved, might have done well. The glass is made by rolling, and 
gets a structure, which, when it stands one way, makes it better 
than in another. The best figure, we find, is given by band, 
and not by machinery. The latter always produces a sort of 
pattern. The polisher must have a series of circles on it within 
one another. These break up the surface, and allow the air to 
circulate. 
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Mr. Lecky enquired whether the glass rested on the same bed, 
and was in its cell when polishing, as in the telescope ? 

Dr. Draper : It rests on an incQa-rubber bag with a hole in the 
centre, and has a rubber band round it. The excellence of the 
support is shown by there being practically no difference whether 
you look at a star in the zenith, or near the horizon. The glass 
mirror weighs 70 lbs. 

The President : And Lord Bosse*s 3^ tons I 

The meeting then adjourned. 

Eiratum in last Report : for Captain read Colonel Drayson. 



CSANQSa m OUR ASTRAL HEAVENS, 



a CoLTTMBA. — ^Is rising in the sky, and will continue to do so for 700 
years more, when its greatest meridian altitude at London will be 4^^, 
only slightly more than the present 4^°. In 3,900 years it will cease to be 
visible. 

Fbomaxhaut. — First appeared above the horizon of London 1,700 years 
ago. In long. 90°, 8,400 years hence, it will attain its greatest meridian 
altitude, nearly 41°, and then begin to descend. 

\ ScoBPii ; with v called Shaulah, the sting. One of the lowest objects 
in our sky ; meridian altitude, i^°. It is getting lower still, but can never 
disappear, its lat. being 1 3}°, tnough 500 years from this its meridian 
altitude will be ^^ less than at present ; after which, in half the revolution 
of the equinoxes, or above 12,000 years, it will attain a meridian altitude 
of 48*^, when of course the whole constellation of the Scorpion will be in 
the mid-heaven higher than Orion is now. 

a Ltbjb, Wega ; long. 283° 29^, lat. 61^ 44' N. Its meridian altitude at 
present is 77^ iz', but in 4,900 years hence, its long, being 352^^, its 
decliu. will be 51° 29' ; so that it will be in the zenith of London. 

a Cygni. Dheneb-al-daj^'eh, the hen's tail; long. 333^ 32', lat. ^9® 55' 
Its meridian altitude at present is 83° 20^. In 1,700 years hence, in long. 
356^0, it will be in the zenith of London. 

a Atjbigjb. — Though the meridian altitude of Capella is 84}^, it can never 
reach the zenith, as its long, is about 80^ ; so that it has only something 
more than 700 years to rise, which will increase its meridian altitude only 
about ^^, and leave it still 5° fix)m the zenith. 

a Pebsei. Mirfak (" the elbow "), or Algenib {jeuh^ " the side ") ; long, 
60° 16', lat. 30° f N. Would be in the zenith of London in 660 years, in 
long. 69^^. But allowing for the decrease of the obliquity of the ecliptic, 
the time is found to be 690 years, and its long. 69° 50'. It is now, when 
on the meridian, 2^ 5' below the zenith, 

7J[)baconis. Etamin, for R^'Ol'tannin^ "the Dragon's head." This 
famous star, only i' 40" from the zenith, at the present rate of annual 
decrease of declination o"*6, would be in the zenith in 167 years. 

a Cemtaurx; long. 237° 53°, lat 42® 32' 8. Estimated hj the globe, 
this fine star was still visible at the lat. of Greenwich when its long, was 
181^, more accurately by calculation 180}°; this was therefore 4,100 years 
before the present time, or b.c. 2,200 (epoch of Tower of Babel, common 
chronology). Previously to this it may have attained a meridian altitude of 
38® 31' + 23® 27'-420 32'= 19® 26' and 237° 53'— 90^ = 147® 53', which at 
the average rate of precession would take 10,600 years to accomplish, so 
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that B.C. 8 joo a Gentauri bad a meridian altitude of 19^^. Estimatixig by 
globe, it will begin to be again visible at the lat. of Greenwich when ita 
long, is 2^, or by calculation \^, which would be 8,900 years from the 
present time. 

a Cbttcis; long. 220^, lat. 52^53' S. In long. 153^1 4,900 years ago, or 
B.C. 3,100, it was still visible at the lat. of Ghreenwich; and, being the 
lowest bright star in the Southern Gross, the whole constellation was then 
above the horizon. 9,300 years ago, or b.c. 7,400, its meridian altitude was 
9^. It wiU not be again visible at the lat of Greenwich till its long, is 
about 149^, or for 20,700 years. 

Canofus. Soheil, a Argus; long. 193® 10', lat. 75® 51' S. When Ca- 
nopus (Ganobas) was in long. 180^ it made its nearest approach to the 
horizon of London, above which of course it can never appear. This was 
900 years ago, when it was 75° 51'— 38® 31'— 23° 27' ■■13** 52' below the 
horizon. 

a Ebidani ; long. 343^ 8', lat. 59^ 21' S. Achemar (Akher-nahr, the end 
of the river) will become visible in long. 55^, at the lat. of London, 5,100 
years hence ; and 2,500 years after that it will attain its greatest meridian 
altitude, 2 J®. 

ThefoUowvng wUl always he visible at London: — Upper part of head of 
Lupus and one of his fore legs ; upper part of Gorona Australis ; all Saggi- 
tarius except the legs ; a very little of the upper part of Piscis Australis ; 
all Aquarius except a foot ; most of the head, and a little of the back and 
tail of Getus ; head of Orion ; part of head and neck of Monoceros ; upper 
half of Ganis Minor ; head, neck, and tail of Hydra; upper part of Grater ; 
wings and tail of Gorvus ; all of Scorpio except the curved part of its tail. 
Part of Argo Nabis can never be visible. 

Proper Motions, — ^Whilst, as evident by the above illustrations, precession 
has materially changed and will change the aspect of the heavens in the 
course of many ages, these changes are only temporary, and come round in 
the known cycle of 25,868 years, and they do not affect the relative posi- 
tions of the stars, whereas proper motions in vast periods of time would 
cause the permanent disruption of the present configurations of the stars, at 
least to a great extent. Humboldt observes,* " The Southern Gross will 
not always shine in the heavens in the same form which that constellation 
now presents, as the four stars of which it is composed move with unequal 
velocities in different paths. How many thousand years may be required 
for the entire dissolution of the constellation, is not to be cedculated. As 
marked instances, the proper motion of Arcturus in 2,000 years is i^^; 
that of Sirius, J° ; of Procyon, 43' ; /i Gassiopeiae and 61 Gygni make i|° 
in z,ooo years. The star 1830 Groombridge of 5'6 magnitude in Ursa 
Major has a motion of about 2° 8' in 1,000 years. Humboldt observes, 
" At the end of 3,000 years, about 20 stars will have altered their place i^ 
and upwards. It was remarked by Trontenelli, " There is a star in the 
Eagle (a) which, if all things continue their present course, will, after the 
lapse of a great number of ages, have to the west another star which at 
present appears to the east of it." f If | is meant by this star, the proper 
motion of Altair would cause both to have the same K. A. 5,800 years 
hence (assuming { to have no motion) ; after which Altair would have | to 
the west of it. 

The stars a, /3, y Aquilse are getting further and further from being in a 
line with each other. This arises from the large proper motion of a, both 
in B.A. and Decl., and a large proper motion of fi in Decl. of the contrary 
sign to a. Some time ago therefore, when a had less E.A. and Decl. than at 

* Cosmos, iii. p. 179. t GhaniberB* Descriptive Asironomf, p. 493. 
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present, and fi was slightly less in R.A. and further north, these stars must 
have been exactly in a straight line (a is now about 9' out of the line join- 
ing jS and 7). Taking the data from the Eaddiffe Catalogue, it would 
appear as the result of a graphical process that this was the case 700 
years (approximately) ago. On the other hand, the stars of the belt of 
Orion have a tendency to get into a straight line, c is at present about 5' 
perpendicular distance below the line joining 8 and (, Taking the motions 
for i from Speculum Harbrcellianum, and for the other two from the Ead- 
diffe Catalogue, i is decreasing in B.A. and, as well as 9, decreasing in DecL 
This evidently would ultimately bring them all on a line, and by trials 
graphically it would do so in about 9,000 years hence. This conclusion, 
however, must be taken with reserve, for the proper motions of 8 and ( are 
very small, and € is assumed to have none ; small corrections therefore 
in those data might greatly affect the numerical result. 

From the recent very remarkable spectroscopic observations of Mr. 
Huggins, Sirius appears to be moving from us at the rate of 29*4 miles a 
second. We might at first be disposed to think that such a meteor-like 
velocity would, even after a moderate interval of time, produce some apparent 
effect on the parallax and brightness of the star ; an idea, neveitheless, 
dispelled by a few figures. 29*4 miles a second is about 2^ millions 
(2,540,160 miles) in 24 hours. Dividing the Sun's distance, 91,430,000, by 
this, we have 36 days for the time in which Sirius passes over the Sun's 
distance from the earth. But Sirius, taking its parallax at o"*i5, is 
1,375,100 times the Sun's distance from the earth. Supposing its motion 
to continue as at present till its parallax becomes o"*io, this would give a 
distance of 2,062,650 times the Sun's distance from the earth ; that is, an 
increase of distance one-half, or 687,550 times the Sun's distance, more 
than at present. By proportion this would be passed over in 67,767 years ; 
the time required for the parallax of Sirius, moving as fast as assumed 
above, to be lessened only the 20th part of a second. The effect of this 
increased distance on its brightness will be foimd thus : Sirius, according 
to Sir John Herschel, is now four times as bright as a Centauri. 
Diminishing this in the inverse ratio of the square of the distance, 
if Sirius were removed to twice its actual distance it would still be 
as bright as a Centauri ; and for a distance half as much more than the 
present, the proportion (1*5)' : i::4 I 1*7^ shows that after moving at 
its present rate for nearly 68,000 years, Sirius would still be 1} times 
brighter than a Centauri. 

Other changes in the heavens may be thus enumerated. Stars which 
have disappeared ; new and temporary stars ; variable stars : under which 
head some think the two preceding classes may finally be included. And if 
changes discernible only by the telescope are to be taken into account, 
some variable nebulae, and the revolution of double and multiple stars round 
a common centre of gravity, have to be mentioned. Finally, there is the 
change of colour in certain stars, which in a few instances appears to be 
established : such as 7 Leonis and 7 Delphini, and Sirius, which Seneca 
describes as " redder than Mars," and which is dassed as to colour by 
Ptolemy with Arcturus and Betelgeuza. (See Chambers' Descriptive Attron, 
p. 483 ; Smyth's C^cZtf, Vol. i, p. 303 ; Humboldt's Costnos, Vol. 3, pp. 112- 
114, 453.) Humboldt thought it probable that the change of colour of 
Sirius took place intermediately between the epoch of Ptolemy and that 
of the Arabian astronomers. {CosTnoSf Vol. 3, p. 454.) 

GEORGE F. WALKER. 
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N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 

TO THE EDITOB OF THE ASTBONOMICAL REGISTER. 



AUBOBM AND STORMS OF WIND. 



Sir, — The assertion that Auiorse are " invariably*' the forerunners of 
great gales should not, perhaps, be allowed to pass unchallenged. That this 
is the popular belief wherever the Northern Daybreak is frequently seen, is 
well known ; and it might with safety be added that popular belief also con- 
nects these two grand sequences of phenomena, regarding the case as one 
of cause and effect It is almost needless to remark that, even were Aurorse 
invariably followed by terrific storms, it would not therefore follow that 
one is the cause of the other, any more than that night is the cause of 
day because it has always succeeded day. Sir John Herschel says : " So far 
as has hitherto been proved, there is no meteorological effect either as 
regards temperature, moisture, barometric pressure, or wind, which is in the 
smallest perceptible degree influenced by its most vivid displays." And as 
regards the empirical law so widely believed, the following woids of Kaenita 
may be given : " Brilliant Aurorse which dart much into rays are frequently 
the precursors of gusts of wind, and of an abnormal distribution of heat 
over the surface of the globe." 

However, as the late magnificent displays of the glories of the northern 
sky have given a fresh interest to all the suspected and known relations of 
the phenomenon — ^periodicity, sun-spot maximum, disturbance of the mag- 
netic needles, &c. — ^the following extracts &om my Meteorological Journal 
will perhaps be acceptable to many of your readers : — 
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From these it will be seen that storms often precede the Aurora, that it 
seems to form part and parcel of a vast disturbance in earth and air and 
sky, or that it is one link in. a splendid phenomenal chain. Perhaps the 
day is not far distant when we shall not only discover many other inter- 
mediate links, but even rise to the high discovery of a chain of causation. 

Yours truly, 

JOSEPH GLEDHILL. 



SOLAR EY&PIECE8. 



Sir, — I send a description of a set of solar eye-pieces, which I am now 
making for my 3-inch achromatic. Two are completed ; the lenses I have 
ground myself. 

These eye-pieces are of the ordinary Huyghenian form, but the two 
lenses are made of glass of two complementary colours, in order to produce 
a white image. The colours which I have preferred (after many experi- 
ments) are, a yellowish neutral tinted glass for the field-lens, and a blue 
glass for the eye-lens. This combination produces a clear white image, and 
as the eye-piece consists of two lenses only, all additional apparatus, such 
as screens, prisms, &&, is completely got rid of. There is no glare or haze in 
the field of view caused by the reflection of the solar rays by the interior 
surfaces of the lenses, and the definition is consequently hard and sharp. 
When the atmosphere is sufficiently tranquil, one of these eye-pieces, magni- 
fying about 120 diameters, shows a faint interference line just outside the 
Sun's limb. I mount these lenses rather loosely in their cells, to allow 
for the expansion of the glass by the Sun*s rays. 

I notice that the nucleus of the large spot now traversing the Sun's disc 
is covered by a sort of gauzy veil, except an oval aperture nearly in the 
middle, which is very black. Bound the border of this black hole the 
gauzy film is apparently deeper, and looks brighter, having the appearance 
of a nebulous ring. In moments of better definition (the atmospheric defi- 
nition has been very bad lately) this nebulous ring appears granular or 
curdled. 

I am. Sir. 

Gosford Green, Coventry : Yours truly, 

Nov. 19, 1870. WILLIAM ANDREWS. 



JUPITES, 

A general description of the principal features now to be seen during one 
rotation of this planet will probably be interesting to many and useful to 
some of the amateur readers of the Register, A glance at the disc at any 
given time will, with this assistance, enable those who cannot outwatch a 
long winter night to know what features will soon present themselves, and 
also to compute the time at which the most striking will appear. 

Beginning with the fine southern band No. 6 (see Register for April 1S70), 
it may be noted that this is the seat of great activity at present. One por- 
tion is but faintly seen, while the other is a broad band, containing two 
large bright spots. One of these lies close to the W. end of a short dark 
portion of the band; then for 4" + to the E. the band is brighter; at the 
R end of this brighter part is the other bright circular spot, followed by a 
second dark patch. Again, band 5 is connected with band 6 by a broad 
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dark line under the first-meTitioBed dark portion of 6 ; and a very little to 
the E. of this a narrower dark line connects 5 with 4. No. 5 is now seen to 
join No. 4 a little to the W. of this point About three hours after this 
group has passed the central line, a dark square cloud-like form is seen on 
No. 5 : it is connected with No. 6 by a narrow dark line. Two large roughly- 
circular bright spaces may now be seen to the south-east of No. 6, which 
is now scarcely visible on the E. 

No. 5, which is faint before the two bright spots in 6 appear, afterwards 
becomes the most striking band on the disc. 

No. 2, hitherto the darkest and broadest band on the planet, is now 
showing signs of change. Bark projections may now be seen on its N, 
and S. edges : it is very broad but not dark in one part, and dark but not 
very broad in the other part of the sphere. 

When the square form is seen on No. 5, one of these dark projections may 
be seen on the S. edge of 2, not far from the E. edge of the disc. The fes- 
toons in the central zone are seen almost always, when the definition is 

good* JOSEPH GLEDHILL, F.G.S., F.M.S. 

Mr. E. Crossley*s Observatory, 
Park Koad, Halifax. 



ON A PHOTOGRAPH OF JUPITER. 



By Mr. John Bbownino. 
[Bead at the November Meeting of the Eoyal Astronomical Society.] 

On the evenings of the 24th and 25 th of October, which will be remem- 
bered for the magnificent display of the Aurora Borealis, the air being 
steadier than usual, I made two careful drawings of the planet Jupiter. As 
these were made on successive evenings, the first on October 24th at 11 p.m., 
and the second on the 25th at 10.45 ^'^m the drawings represent nearly the 
whole surface of the planet. The equatorial belt is of a fuller ochreish or 
tawny colour than when I last observed it during the previo\is apparition. 
A bright belt to the north of the equator is much the brightest portion of 
the p&net*s disc. The dark belts on the northern side were of a very dark 
brown, with less copper colour in them than I found during my previous 
observations. The portion of the disc to the south of the equator was 
peculiarly free from belts. This refers especially to the view obtained on the 
24th. The hemisphere seen on the 25 th had a bright and a dark belt about 
midway between the south pole and the equator, tolerably prominent. The 
ochreish belt was mottled all over the surface with white cloudy markings, 
or patches — a distinct line of them, though separated by darker markings 
between, evidently encircled the whole of the planet, a little way to the 
south of the true equator. 

I began a series of very careful micrometric measurements of the relative 
measures of Jupiter, to endeavour to determine whether any change had 
taken place in the proportions of the polar and equatorial diameters, but 
owing to the very imfavorable state of the weather, I have not been able to 
complete these measurements. 

Since writing the above. Lord Lindsay has shown me two photographic 
negatives of Jupiter, taken in Mr. Be la Kue's observatory, within a quarter 

* For the time, the dark square form on No. 5 was central at zzh. 55m. p.m. on the 
z6th of November. The eastern bright spot on No. 6 was central about 9 f.m. on the 
same night. 
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of an hour of the time I made my first drawing. It is worthy of remark, 
that the equatorial belt in these negatiyes is almost absolutely transparent : 
the light from this orange-coloured belt has failed entirely to act on the sen- 
sitive collodion surface. I have seen negatives of Jupiter taken during 
previous years in which this equatorial belt had exerted the most action on 
the surface, giving the belt as quite opaque. I have appended a rough dia- 
gram of this negative to my paper. 

It seems to me probable that a careful examination of photographic 
negatives of Mars might throw some light on the disputed question of the 
colour of the darker portions of the planet. We have evidently not yet 
exhausted the application of photography to the cause of astronomical 
research. 



THE MOON. 



Sir, — ^From time to time the Moon controversy crops up in your columns, 
showing that the confosion on the subject is as great as ever. Now it is a 
great scandal to Astronomy that this question should thus linger on un- 
settled year after year. Many months ago I addressed you on the subject, 
maintaining that both sides were partisdly right-bright as regards their 
own views, and wrong in denying their opponents'. The whole affair is 
simply this, that it depends upon what point the motion is referred to. If 
the motion be referred to the axis of the earth, then undoubtedly it is one 
of simple rotation round the earth, and therefore the Moon does not rotate 
on her axis ; but if the motion be referred to the axis of the Moon, then 
the Moon does rotate on her axis, and this axis has a motion of translation 
round the earth. It will be asked, doubtless, why should Astronomers 
prefer the second mode of considering the motion radier than the first ? I 
answer, because of the facility of computation, and because they desire to 
consider the motion of the Moon as they do the motion of other heavenly 
bodies. In the exceptional case of the Moon it might perhaps be simpler to 
refer the motion to tlie earth's axis, but if we attempted so to refer the mo- 
tions of the planets, we should get into inextricable confusion. To all who 
are interested in this question, I would recommend the study of that chapter 
in Eouth's Rigid Dynamics entitled " The Geometry of &e Motion of a 
Bigid Body." I am, Sir, your obedient servaift, 

London : Dec. 12th. W. B. GIBBS. 



METEOR. 

Sir, — This evening (Sunday), while I was watching the stars, I noticed a 
remarkably fine meteor of an intense gold colour. It started from very 
near the star 7 in Taurus, and travelled towards 8 in Eridanus. It was 
larger even than Jupiter, and, the Moon shining with great splendour, I was 
astonished to see it so very brilliant. The time I observed it was near 6.15. 
As a subscriber to the Register^ I have thought that this might interest 
some of our readers. 

•Believe me. Sir, yours truly, 

14 Manilla Crescent, H. COX. 

Weston-super-Mare : Dec. 4. 
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PUBLICATIONS OF THE ASTRONOMICAL SOCIETY. 



Sir, — ^At the end of your report of the Meeting of the B. A. S., page 268 in 
the December number, I regret to see repeated the old story, i,e, " The 
Index to the first 29 vols, of the publications of the Society was completed, 
and would be distributed gratuitously to all Fellows applying for it, but 
could not be sent by post" 

This is saying : " We ^ve to all," but in reality only giving to those 
Fellows resident in London or neighbourhood, for it is not even said that 
those who apply through a friend living in London will get copies. 

Why not send it by post to all Fellows who would pay the postage, if it 
be too bulky to send post free ? 

This is surely not asking too much ; if not heavy, the Index should be 
sent free, as the Society is now prosperous. 

Sincerely yours, 

J. M. S. 



NEW COMET. 



To the Editor of the Times. 

Sir, — On the morning of the 24th Dec. Dr. Winnecke, of Carlsruhe, dis- 
covered a comet near the star G-amma Virginis, of which he has forwarded 
to me the following elements, calculated upon the first three mornings' 
observations : — 

''Perihelion passage, dec. 19*836 Berlin mean time; longitude of peri- 
helion, 9 deg. 26 min. ; longitude ascending node, 94*15; inclination to 
ecliptic, 30-15; logarithm of perihelion distance, 9*63244.; helio-centric 
motion, retrograde." 

From these elements the subjoined places are computed ; they apply to 
1 8h. Berlin time : — 







/ 


Nov. 29 ... 


• • • 


221 26 


Dec. I ... 


• • • 


234 36 


ff 3 ••• 


• • • 


247 20 


»» 5 ••• 


• •• 


258 27 



N.P.D. 


Logarithm of 


1 


distance fh>m earth. 


95 34 


9*6051 


96 II 


9*6024 


96 36 


9*6231 


96 51 


9*6623 



Dr. Winnecke remarks that the comet may become rather bright at its 
appearance in the evening. 

I am, Sir, your most obedient servant, 

J. R. HIND. 
Mr. Bishop's Observatory, Twickenham. 



Stab Catalogue. — R. C. J. will find in the 3rd vol. of the 
Astronomical Register , p. 180 (1865), a notice of Ch. Dien's Celestial Atlas 
(Paris), with stars to the 9th magn. The Berlin Zones, in 24 charts, also 
go to the 9th magn. The AtlcLS of Northern Stars, made at the Bonn 
Observatory, is to 9^ magn. For catalogues, there is E. J. Cooper's, 60,000 
ecliptic stars; Aigelandei's, 105,000 between +20° and +40®, and 
108,000 stars between +41° and + 90°; and Bessel's, from— 15° to +15® 
31,000 stars, and + 15° to + 45° 31,000 stars ; others are given in Cham- 
bers' Descriptive Astronomy. — Q-. J. W, 

Future Eclipses. — I believe the next very large eclipse of 
the Sun will be on April 17, 191 2. In a list of eclipses I have by me I 
have seen the size of it stated at 11^ digits. From a careful computation 
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by Ferguson's tables, I cannot make it more than ^\ digits. "Will any of 
your readers kindly enlighten me on this point ? ^so, over what part of 
the United States the shadow of the total eclipse of July 29, 1878, will 

pass ? — ^ASTBONOMICUS. 

Brilliant Meteor. — Mr N. E. Green, of St. John's Wood, 
has forwarded us the following for publication. We have sent the original 
letter to Mr. A. S. Herschel. — ** Towards the end of my late voyage &om 
Australia in the Superb, when in lat. 48® N. long. 8^30' W., bar. 2976, 
ther. 60^, at about 9.45 p.m. October 18, I observed a brilliant meteor 
traversing the sky, from eastward, westward in the direction of the Milky 
Way. Its luminous tail was perceptibly divided in its entire length by a 
clear space, through which the stars could be seen. This divided tail, whicb 
had the appearance of a luminous vapour, remained clearly visible and 
defined from 10 to 15 minutes. At first it was straight, but it gradually 
became bent and serrated, and then slowly recurved itself, as if acted on by 
the prevailing wind, which was blowing moderately from westward, until 
it assumed the form of a cirro-cumulus cloud, and drifted away leeward. 
The weather was fine when I observed this meteor, but next day it became 
very unsettled." 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JANUARY 1871. 



Bt W. R. Bibt, F.R.A.S. 





♦ Supplement 




Day 


C-® 


Objects to be Observed 


»^ 


Mid 




t 
142 7 


Mare Humboldtianum, Oauss. 


24 


130 7 


Langrenus, Vandelinus, Petavius, and Fumerius. 


as 


118 28 


Mare Nectaris, Isidorus, and Capella. 


26 


107 7 


Fracastorius objects in the interior, f 


a? 


96 2 


Abulfeda, Almanon, and Tacitus. 


28 


85 7 


Ftolemseus, Alphonsus, and Arzachel. 


29 


7418 


Sun-rise on Tycho, Straight Wall. 


30 


63 29 


Plato, spots and streaks on the floor. 


31 


5236 


Mare Serenitatis, its dark border on the west. 



* Supplement ([ — is equal to the angle formed by the incident solar 
rays on die Moon's surface, and the same rays reflected from the Moon to 
the earth. 

t Fracastorius. Several objexjts on the floor are connected by lucid 
streaks, some of which have been found to consist of minute craterlets. 

Observations of the above objects may be sent to W, R. Birt, Cynthia 
Villa, Walthamstow. 



SOLAR SPOTS. 



Sir, — ^Many persons observed a spot on the Sun through the fog on the 
18th ult., but its telescopic appearance deserves notice. With 2'9-inch 
refractor, and power 74, at if h., it was found to consist mainly of two 
umbree of unequal size, the larger having an unusually large black nucleus, 
quite round, surrounded with a narrow grey ring, which was close to the 
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W. side of the umbra. There was also another black patch, of smaller 
dimensions, near the opposite side. The diameter of the large nucleus I 
estimated from subsequent measures of the umbra to be folly 20''. I have 
not seen any notice of a brighter ring surrounding the nticleus haying been 
before observed, but the inference is obvious that its relation to the "cloudy 
stratum " of Dawes is analogous to that of the brighter inner edge of the 
penumbra to that part. 

On the 20th at 10 h., I could find but traces of 3 or 4 darker specks on a 
yeiy dark umbra of very similar form, while some small spots £. had tiny 
black points in their umbrae. 

I am, Sir, yours truly, 

Dec. 14, 1870. T. H. BUFFHAM. 



Description of the Cufic-Arabic Cdestial Globe in the Borgian Museum 
VeUetri; from the work of S. Asseman. Padua, 1790. 

The inscription states that it was made by Caissar (Caesar), son of Abi 
Alcasem Alabraki, by order of Mohamed Al Kamel (sixth king of the 
Jobite dynasty of Egypt, and a great patron of learned men), in the year of 
the Hegira 622 (corresponding toA.D. 1225 : therefore twenty-seven years 
before the epoch of the Alphonsine Tables, and 212 years before the 
Tables of Ulugh Beigh); and that 16° 46' was added to the places of the 
stars in the Almagest (in order to bring them up to the epoch of the 
globe: this is allowing 1° in sixty-six years for precession). The polar 
star on the globe is 5^° from the pole. The globe is made of brass or 
some yellow metal, and is of fine workmanship. It has rude delineations 
of the forty-eight ancient constellations, engraved in double lines, between 
which is red enamel. The figures are represented fronting the spectator. 
The stars, embossed in silver and laid down to the 5 th magnitude, inclu- 
sive, are represented by small circles of different sizes, without rays. The 
names of the principal stars and constellations are also in silver. The 
diameter of the globe is 8'6in., and with the four legs of its mounting the 
height is 19} inches. The Meridian and Horizon circles are divided, 
according to an ancient mode, into sixty principal parts, each of which 
is subdivided again into six. Two of the four curved legs (concave 
externally), one opposite to the other, are also graduated to correspond with 
quadrants of the Meridian Circle. The Zodiac has, besides the animal 
figures, the usual symbols for the signs. 

The Cufic characters in which the names are engraved are very minute, 
contracted, and un-pointed ; so that in some instances they have baffled the 
skill of the practical Orientalist Asseman to make out the meaning. 

This very curious globe, probably one of the oldest astronomical instru« 
ments in existence (another is in the Mathematical Saloon at Dresden), 
appears to have been brought from Lusitania, and adorns the museum which 
was formed at Velletri, on the southern slope of the Alban hills, by the 
wealth and antiquarian zeal of Cardinal Stephen Borgia. The learned work 
of Asseman devoted to its illustration contains an explanation of the names 
and figures (the former are also given in the modem Arabic characters), and 
a commentary, with two planispheres made from the globe, and also a small 
drawing of the globe itself and its circles. A dissertation is added on the 
astronomy of the Arabians, with extracts from some of their astronomical 
writers, and two letters about the globe from the Astronomer Toaldo. 

I hope to examine carefully the names on this globe, in order to note 
variations from those in the catalogue of Ulugh Beigh. 

GEORGE J. WALKER. 
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ASTRONOMICAL OCCUERENCES FOR JAN. 1871. 



DATB 


Principal Occurrences 


Jupiter's BateUites 


Meridian 
Passage 


Sun 


1 

2 

3 
4 
5 

6 

7 
8 


h. m. 


Sidereal Time at Mean 
Noon, 18 42 47'o 


3rd Oc. D. 
1st Oc. D. 
3rd Ec. R. 
1st Ec. R. 


h. m. 8. 
II 13 

14 31 

15 43 S^ 
17 14 12 


h. m. 
Moon 

8 13*2 


Mon 




Satani*s Ring : 

Major Axis ** 34"*o 
Minor Axis- 1 5"* I 


Snd Ec. R. 
Ist Tr. I. 

„ Sh. I. 
„ Tr.E. 
„ Sh. E. 


7 13 58 

11 50 

12 21 

14 5 

14 37 


856-9 


Tues 




Meridian Passage of the 
Sun, 4m. 41s. ^ter Mean 
Noon 


1st Oc. D. 
„ Ec. R. 


8 58 
II 42 57 


942-7 


Wed 


11 58 

12 38 

a 43 


Occultation of fTaiiri (3^) 
Reappearance of ditto 
Conjunction of Moon and 
Jupiter, 1° 32' N. 


Ist Tr. L 
„ Sh. I. 
„ Tr.E. 

„ Sh. E. 


6 17 
6 50 

8 32 

9 5 


10 30-7 


Thur 


7 49 


Occultation of ^ Gemin- 
orum (3) 


3rd Sh. E. 
1st Ec. R. 
and Oc. D. 


1^6 , 
6 II 48 

16 55 


II 20-8 


Fri 


9 H 
9 30 


Full Moon 

Occultation of « Gemino- 
rum (3i) 

Eclipse of the Moon : visi- 
ble at Greenwich 






12 12-4 


Sat 


6 17 
19 18 

» 57 


Occultation of m« Cancri(5i) 
Occultation of 1? Cancri (6) 
Conjunction of Moon and 
Uranus, 0° 50' S. 


«nd Tr. I. 
„ Sh. I. 
n Tr.E. 
„ Sh. E. 


" 3 

12 18 

13 40 

14 57 


13 4'4 


Sun 






3rd Oc. D. 

1st Oc. D. 

3rd Oc. R. 

„ Ec. D. 


14 34 

16 17 

17 7 

17 16 17 


13 55*9 


Mon 


9 

10 
11 

12 
13 






»nd Oc. D. 

„ Ec. R. 
1st Tr. I. 

„ Sh. I. 

„ Tr.E. 

„ Sh. E. 


6 4 
9 5? 53 

13 36 

14 16 

15 50 

16 31 


14 46-4 


Tues 






let Oc. D. 
„ Ec. R. 


10 43 
13 38 12 


15 356 


Wed 


10 15 

11 14 


Occultation of v Virginis 
Reappearance of ditto 


and Sh. E. 
1st Tr. I. 

„ Sh. I. 

„ Tr.E. 

„ Sh. E. 


845 
10 17 

II 


16 23-8 


Thiir 


7 " 


Conjunction of Moon and 
Mars, 2® 39' S. 


Ist Oc. D. 
3rd Tr, E. 
„ Sh. I. 
1st Ec. R. 
3rd Sh. E. 


5 1<^ 

7 16 
876 

9 56 


17 1 1-7 


Fri 


18 57 
IS 23 

4 6 


C Moon's Last (garter 
Occultation of 80 VirginiB 

(6) 
Conjunction of Venus and 
Mercury, 30 28' N. 


1st Tr. E. 
„ ' Sh. E. 


44* 
5 29 


18 0-3 


Sat 


14 
15 


15 »5 


Opposition of Uranus 


and Tr. I. 
„ Sh.L 
„ Tr.E. 
„ Sh. E. 


13 23 

'4 55 

16 

17 35 


18 50-7 


Sun 


14 27 

15 20 


Occultation of 0* Librae (6) 
Reappearance of ditto 
Illuminated portion of disk 

of Venus =0*989 

of Mars » 0*916 






Jupiter 
9 26*1 



d 
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DATS 


Principal Occunenoefl 


Jupiter's SatelUtes 


Meridian 
Passage 


Mon 


16 
17 


h. m. 


Sidereal Time, at Mean 
Noon, 19 41 55*4 


2nd Oc. D. 

„ Ec. R. 
1st Tr. I. 

„ Sh. I. 


h. m. s. 
8 22 

" 35 45 
ij 22 

16 II 


h. m. 
Jupiter 

9 21*9 


Tues 


13 13 


Inferior Conjunction of 
Mercury and the Sun 


1st Oc. D. 
n Ec. R. 


12 30 
15 33 34 


9 17*6 


Wed 


18 
19 


16 19 


Conjunction of Moon and 
Saturn, oP i6' N. 


»nd Tr. E. 

„ Sh. E. 
1st Tr. I. 

„ Sh. I. 

„ Tr.E. 

„ Sh. E. 

1st Oc. D. 
3rd Tr. I. 
Ist Ec. R. 
3rd Tr. E. 

„ Sh. I. 

„ Sh. E. 


5 II 

6 5j 

9 48 
10 40 

12 3 

" 55 


9 13-3 


Thur 




Meridian passage of the 
Sun, lom. 573. after Mean 
Noon 


6 57 

7 47 

10 2 30 

10 22 

11 16 

13 57 


9 91 


Fri 


20 
21 

22 

23 

24 

25 

26 

27 

28 
29 
30 

31 


12 32 
045 


• New Moon 

Conjunction of Moon and 
Mercury, 4° 48' N. 


1st Sh. I. 
„ Tr.I. 
„ Sh. E. 


6 30 

7 H 


9 4*9 


Sat 


7 16 


Conjunction of Moon and 
Venus, lO 25' N. 


l8t Ec. R. 
«nd Tr. I. 


4 31 20 
15 45 


9 07 


Sun 




Saturn's Ring : 
Major Axis=s34"*4 
Minor Axi8= I5"*i2 






8565 


Mon 






»ndOc. D. 
„ Ec. R. 


10 42 
15 " 35 


852-3 


Tues 






1st Oc. D. 


14 18 


8481 


Wed 






2nd Sh. I. 

„ Tr.E. 

,« Sh. E. 
1st Tr. I. 

„ Sh. I. 

„ Tr.E. 

„ Sh. E. 


6 52 

7 34 
9 32 

II 36 

" 35 

13 51 

14 50 
845 

II 17 
II 58 I 

13 53 

15 16 


8 43-9 


Thur 




1st Oc. D. 
3rd Tr. I. 
IstEcR. 
3rd Tr. E. 
„ Sh. I. 


839-8 


Fri 




-' . 


1st Tr. I. 
„ Sh. I. 
„ Tr. E. 

„ Sh. E. 


61 3 

8 it 

9 19 


Moon 
5 a6-3 


Sat 


I 14 


a> Moon's First Qnarter 


1st Ec. R. 


6 26 53 


6 8-4 


Sun 


944 








6 51-6 


IVTon 


Occultation of fis Tauri (5) 


3rd Ec. D. 

„ Ec. R. 

«nd Oc. D. 


5 18 17 
7 5046 
13 5 


7 36-4 


Tues 


6 27 


Conjunction of Moon and 
Jupiter, lO 44' N. 


1st Oc. D. 


16 7 


8 234 
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THE PLANETS FOB JANUASY. 



At Tbansit oybb the Meridian of Gbeenwich. 



Planets 


Date 


Right 
A^oenBion 


Declination 


Diameter 


Meridian 
Passage 






h. m. s. 


/ 




h. m. 


Mercury 


ist 


20 10 15 


— 21 15 


6"-8 


I 27-2 




15th 


20 9 13 


17 a5j 


9"-8 


1*2 


Venus 


1st 


19 12 8 


— 23 20J 


9"-8 


29-3 




15th 


20 27 6 


20 29 


9"-8 


49'o 


Mars 


1st 


12 7 22 


+ 2 2 


9"-4 


17 217 




15th 


12 23 I 


39 


io"-6 


16 423 


Jupiter 


I8t 


5 " 46 


+ 22 3 


44"-4 


10 27*3 




15th 


5 5 41 


22 28 


43"-o 


9 26*1 


Uranus 


ist 


7 48 54 


+ 21 38^ 


4"-2 


13 40 




17th 


7 45 59 


21 46 


4"-a 


n 582 


Neptune 


1st 


I 11 47 


+ 5 5 


— 


6 28-9 




17th 


I 13 6 


5 SH 


— 


5 a6-4 



Mercury passes the meridian an hour and a half after noon on the ist, 
the interval decreasing till the 1 7th, when the planet is in inferior conjunc- 
tion with the Sun, up to which time it is an evening star and will be 
fairly visible. 

Venus will be just visible in the evening, but so close to the Sun as to 
be scarcely worth observing. 

Mars may be seen after midnight, but its diameter is too small to repay 
observation. 

Jupiter is still as splendid an object as ever, rising at dusk, 

Uranus is visible during the whole night. 



Astronomy in the Time of King James I. — In a household 

account-book of the revenue of England about 1610, among the officers 
about the King's person are : six surgeons at from 60^. to 30^. per 
ann. ; three " phisitions," two at 100/., one at Sol. ; two " apothecary es," at 
zSl. i3«. ^. and 11/. zs, 6d. — these to attend- to the proper admixture of 
drugs, &c.; and an Astronomer at 20^. per ann., doubtless to prescribe 
the times at which the doses should best produce the desired effect, and 
how the baneful effects of malignant planets might be avoided. Our 
readers will probably agree that the salary was equal to the value of 
the services received. 



Miscellaneous Notices » 23 

New Equatorial Mounting. — We hare had the pleasure of 
inspecting a very neat portable equatorial mounting by Messrs. Solomons, 
adapted to moderate-sized telescope, say from three to five feet in length. 
This stand is universal, and can be rea£ly adapted to the latitude of any 
place of observation ; it can also, by means of an efficient clamping screw, 
be rapidly adjusted in azimuth, and — ^a great desideratum — can be levelled by 
means of screws in the head of the stand ; in fact, all necessary alterations 
can be accomplished without altering the position of the tripod. 

Books Received. — ^We have to acknowledge, from Messrs. 
Sampson Low & Co., the Christmas number of the Monthly Bidletin, most 
admirably got up, and containing notices of recent foreign, colonial, and 
American publications; also of the Publishers^ Circular of l)ec. 17, which 
is a periodical most inexpensive, and yet most useful to all who wish to be 
well posted up in recent publications. 

We owe our thanks to Mr. Q-. J. Walker for a work of great interest 
and research, entitled Arabic Names of the Stars and ConsteUaiions^ which 
he kindly presents to our subscribers this month. 

The Table of Contents.—" The old plan of having the Table 
of Contents for each month's number of the Eegister was far more con- 
venient than that lately adopted of putting it on the first page, for it was 
far easier to find any article wanted while the numbers were unbound ; and 
the Index of each volume renders the present Tables of Contents of no 
value. When it was outside on the cover, it was seen at once ; now it has 
to be looked for inside, and each number opened." — J. Jotnson. 

[The Table of Contents was transferred from the wrapper to the body of 
the Eegister for the convenience of publication: a better plan is under 
consideration. — ^Ed.] 

We will think over Mr. A. Woolsey Blacklock's suggestion 
with respect to printing Colonel Strange's figures for engraving on the 
scales of astronomical instruments. 

Star Maps. — Mr. H. Cox wiU probably find what he wants in 
the British Association Catalogue, edited by Baily. The Handbook of 
the Stars, by Mr. Proctor, 1866, contains a complete list of stars up to the 
5th magnitude. 

New Books. — A Monograph on the Total Eclipse of the Sun, 
as visile in Sicily, by Signor Angelo Agnello. A new edition of Beer and 
Madler's Mappa Selenographica, four sheets folio : Asher & Co., 1 3 Bedford 
Street, Covent Garden; price i^. Guillemin's The Sun, translated by 
Phipson ; 8vo. 6s. cl. 

Sun Spot. — We are indebted to Mr. A. P. Holden for a 
beautiful photograph of some careful drawings made by him of a great sun 
spot observed at 8.0 a.m. on September 23, 24, 28, and 29, with a three-inch 
refractor, powers 60 and 130. 

Will some reader of the Astronomical Register favour me with 
a few hints on protecting silver circle scales from tarnish ? The circles of 
my equatorial got tarnished soon after I had it, and at the maker's sug- 
gestion, I covered the silver, after cleaning it, with some transparent varnish 
which he gave me. I found it impossible )to apply this so that it should 
dry free from streakiness ; but it answered my purpose till a few months 
ago, when, actuated by a desire to have a general clean up, I dissolved off 
the film of varnish, and now my silver circles are again black. This is 
annoying in more ways than one, and any regular polishing would soon 
impair the condition of the graduations. G. F. Chambers. 



24 Eclipse of the Moon — Subscriptions — Notices, 
The November Meteors. — The November meteors were 

watched for on the morning of the 14th at Yale College, Connecticut, by 
six observers, who counted 153 in four hours and forty minutes. In 1869 
the number was much larger, and in 1 868 there were about 7,000 seen on 
one morning by a party of observers. From these observations, the inference 
is drawn that the great meteor stream had this year passed by the orbit of 
the earth at the time of observation in November. This belt of meteoric 
matter, it has been calculated, is about 1,000 millions of miles long and 
50,000 miles thick, spreads over about one-fourth of its orbit, and has a 
velocity of 100,000 miles an hour. The November meteors, it is believed, 
will still be visible for several years, but in smaller numbers each year, 
until they disappear entirely, to return again in great splendour in the 
year 1900. 

Eclipse of the Moon. — A partial eclipse of the moon, visible 
at Greenwich, will take place on the evening of the 6th of January, at 
about half-past six o'clock. 

GrBEENWICH MbAK TiMB. 

First contact with the Penumbra 
H it Shadow . 

Middle of the Eclipse .... 

Last contact with the Shadow . 

„ „ Penumbra . . 

Magnitude of the Eclipse (Moon's diameter ai) 0*688. 
The first contact with the Shadow occurs at 130° from the north point of 
the Moon's limb towards the east ; the last contact at 127® towards the 
west ; for direct image. ; 

ASTRONOMICAL BEGISTES— Subscriptions received by the Editor. 
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To December 1870. 

Anthony, Dr. 
1 )awson, A. 
De la Rue, W. 
Erck, W. 
Lean, "W. S. 
Little, W. 
Ormester, H. 
Eyley, F. B. 

To March 1871. 

Buffham, T. H. 
Cook, James 
Elger, T. Q. 
December a6, 1870. Satoecriptions after this date iqi otir next. 



To AprU 1871. 
Blacklock, A. W. 

To June 1871. 

Glover, B. 
Guyon, G. 
Jefferies, J. 
Morton, Bey. J. 
Squire, H. 

To December 1871. 
Andrews, W. 
Bazley, T. S. 
Clermont, Lord 
Ellis, W. M. 



Freeman, G. T. 
Gamett, W. 
Gllby, J. 
Hall, Bey. B. 
Joynson, J. 
Longmaid, W. H. 
Perrins, J. D. 
Boberson, O. 
Stanistreet, J. F. 
Vallack, Bey. B. 
Williams, G.(Liy.) 

To June 1872. 

Compton, A. S. 



VOTZCBS TO CORRBSFOXroBXTTS. 



We are again obliged to postpone seyeral interesting oommnnications. 

We baye again to request our correspondents to send tbeir papers to ns early in th« 
month. They can scarcely realise the inconyenience caused to us by our endeayouring 
to giye insertion to important papers arriying a day or two only before our going to 
press. Usually communications should be sent not later than the xsth, but we keep 
space up to the 20th for important letters, notices of recent phenomena, dlscoyeries, &)c. 

Erratum.— In Walker's Arabic Names c(f the Stars and Con^dkOionSf p. 13, line 8, /or 
Sa'd-al-Aula' read Sa'd-al-Bula'. 



Th.e Astronomical Reg^-Ster is intended to appear at the commencement of each 
month; the Subscription (including Postage) is fixed at Three BMllingB per 
Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable oommunioationB. Letters, 
Articlds for insertion, &c., must be sent to the Editor, Mr. S. Gorton, Parhham 
House t Pembury Road, Clapton, N.E., not later than the 15th of the month. 
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THE ECLIPSE EXPEDITION. 



Q-wing to badness of weather and other causes there was 
much disappointment to ahnost all the observers. The most 
successful appear to have been Lord Lindsay (who really, as iar 
as the chief object of his joiimey is concerned, viz., the obtain- 
ing of photographic pictures and drawings by eye-witnesses, had 
good success, as will be seen from our report of the meeting of 
the Koyal Astronomical Society) and the Sicilian party. The 
distinguished observers who went to Oran, in Algeria, saw abso- 
lutely nothing. We fear that the observations made with the 
polariscope have proved failures. This is most disappointing, as 
it was of the utmost importance that they should be carefiilly 
and satisfactorily made The Saturday Review gives the follow- 
ing account of the results, as &r as they are at present known, of 
the Sicilian expedition : — 

But it is time to describe what was actually seen by those of the expe- 
dition who were successful ; and it is with great regret that we notice that 
among their number was not included Mr. Lockyer himself, to whose energy 
it was chiefly owing that success was achieved at all, and whose own obser- 
Tations would have been the most valuable, from his complete mastery of 
the science of spectroscopy, and the light which, by means of it especially, 
he has been able to throw upon the physical side of astronomy. We shall 
not attempt to enter into a minute discussion of the results gained, but 
will rather point out their general bearing; and this will be perhaps 
assisted by a few words of explanation. In total eclipses the sun is seen to 
be surrounded, first by the ** chromosphere," a bright rim of reddish light, 
with an outline moderately well defined, presenting generally the same 
phenomena, though sometimes hidden when the moon happens to be par- 
ticularly near the earth ; and there is no reason to doubt that this consists 

VOL. IX. 
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of a layer or layers of incan.des(*ent gas, chiefly hydrogen, arranged in 
order of density. Secondly, the coloured prominences projecting here and 
there from the edge of the chromosphere. These now present no difficulty 
whatever. They are discernible at all times by the Janssen-Lockyer 
method, and are known to be outbursts of heated hydrogen, many of them 
thousands of miles high, and constantly varying in position and magnitude. 
Thirdly, the corona. Of this sphinx of a phenomenon it is not only hard 
to say what it is, but even to say what it looks like ; for while some 
observers on previous occasions have noticed only a finer halo surrounding 
the chromosphere, others have extended this into well-defined and gorgeous 
shapes, have given it brilliant streamers extending heaven knows how many 
diameters of the sun in length, and even an elaborate organism with bundles 
of parabolic rays. The American astronomers, at the last eclipse declared 
that they found iron in its composition, even in that of these mysterious 
rays or streamers. What then does this eclipse reveal, as far as the accounts 
have come to hand ? In the first place, there is a corona — which it is some 
relief to hear — and this corona is solar. The halo of which we spoke as 
surrounding the atmosphere is in fact an apparently achromic continu- 
ation of it ; and it was observed by Professor Watson, well known in the 
United States as a patient and successful observer, to extend to about five 
minutes in height beyond the solar disc. He describes it as having the 
appearance of a shell, that well-known phenomenon of concentric layers 
which is presented by the nuclei of most comets which are near enough to 
be examined. Professor Watson also saw one of the ** streamers " so often 
spoken of — and saw it disappear ! It seemed to float away, he says, " like 
a veil." If, then, this observer is to be trusted — and there is no observer 
living who is more worthy of trust as regards a thing actually seen — ^tho 
streamers are an atmospheric effect, and the corona, if we may continue to 
use the name, appears to be a solar envelope of gas surrounding the 
coloured gas of the chromosphere. Next comes the observations of the 
polariscope, some of which have not yet reached us, but those which have 
at present come to hand are distinct enough. Briefly stated, they are 
these : — The corona (or outer chromosphere) is strongly polarised ; therefore 
it shines with reflected light. It is polarised in a plane different from that 
reflected from the moon*s surface at the moment of totality ; therefore it is not 
atmospheric. It may hence be fairly considered to be a solar appendage, 
reflecting in an eclipse the light of the obscured sun. Leaving further details, 
we turn lastly to the spectroscope ; for, as no photographs have as yet 
reached England, it is too soon to pronounce on the value of those which 
have been made. The most important spectroscopic observation was made 
by Mr. Burton, an observer fully to be trusted, at Agosta. He saw in the 
first place the ordinary spectrum of the chromosphere, including a certain 
line in the yellow part never before noticed ; then the hydrogen lines, which 
were to be expected especially at the edge of these, and which simply show the 
comparative lightness of the substance which produces them ; and lastly — 
a most important discovery — a clear green line by itself outside the part of 
the spectrum due to the chromosphere, and at about the same position as that 
noticed by the American astronomers last year. What is this green line ? 
It cannot well be a hydrogen line, for, if it were, why were not the other 
well-known lines of hydrogen present? It cannot be iron, for the same rea- 
son. It is like no substance in heaven or earth which is dreamt of in our 
philosophy. It is a gas— or shall we call it a metal ? — which is so extremely 
light that it floats above the hydrogen, which is in the region of so low a 
temperature that it alone of the materials in its neighbourhood can yield 
any spectroscopic results, and which is green in colour. But for the fact 
that, as the polariscope shows, it shines chiefly by reflected light, this corona 
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would, at all events as far as this partiealargas is concerned, be green ; and 
as this is the very outside shell of all the shells of the sun hitherto dis- 
covered, we ibay even lay it down as an interesting fact in natural science 
that, as far as we know it, the sun is green on the outside. The only thing 
now left is that our chemists should produce this hitherto unknown sub- 
stance in their laboratories, as they have already produced the similar thal- 
lium ; or even, perhaps, the Janssen process may be repeated over again, 
and Uie workers with the spectroscope may not rest satisfied till they have 
traced this mysterious line in open day, and without the aid of an eclipse. 
Nay, what if it has been traced already ? If this remote green line is the 
same which has been found in the aurora, and which is believed to have 
been found in the zodiacal light, what are we to say of such a discovery ? 
Have we in any sense, with any limitations, touched the edge of that cosmical 
ether, that unknown substance, which everything points to and nothing 
shows, which is yet perhaps revealed under certain magnetic conditions in 
the higher regions of our atmosphere; and can this mysterious gas be 
nothing but a zone of the pervading ether itself rendered luminous by the 
intense heat of the sun ? Perhaps this may be a conjecture to which sober 
science has no right as yet to proceed ; but whatever the case may be, this 
green line in the spectrum of tiie outer chromosphere of the sun is the door 
by which those will for a long time enter in who wish to search with success 
the regions of cosmical science as yet unexplored. 

It is very desirable that the Astronomical Society should, 
according to the suggestion of the Astronomer-Hoyal, appoint a 
committee to receive and digest all the reports which may be for- 
mally or otherwise brought before them, as it is only by such 
means that the real value of the various observations made can be 
ascertained. 

We have received an interesting paper from the Rev. H. 
Ingram, on the eclipse of the sun, which we are obliged to postpone 
till our next number. 

Mr. Buckingham writes — 

The late eclipse of the sun was well seen here, and the principal pheno'- 
mena that I observed were the following : — 

1. A cord of extraordinarily brilliant light binding the edge of the moon ; 
the effect, I suppose, of dif&action. 

2. The perfect definition of the solar spots up to their disappearance 
behind the moon. 

3. The perfect sharpness of the cusps. 

4. The visibility of the moon's limb for a short way outside the cusps. 
The diminution of light and the effects on the landscape at the time of 

greatest phase were very remarkable. 



THE ECLIPSE OF THE MOON. 



The weather was so unfavourable on the 6th that the eclipse of 
the Moon could not be observed at a]l in the East of London. 
We have received the following from Mr. Birmingham : — 

Besides the scenic effects, which were very interesting, there was little to 
be noted. 
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A small red star was occulted at 8h. 21m. Dublin Mean Time, and the 
limb at the Leibnitz Mountains passed within 84" of 8 Geminorum, the small 
comes of which was easily seen. The outline of the shadow appeared to cor- 
respond very exactly with the field of an eye-piece that includes about 1^ of 
space, which is much less than the diameter of the calculated shadow. 

M. H. Cox, of Weston-super-Mare, writes : — ** The eclipse of 
the Moon, on the 6th, was seen here at times very favourably, particularly 
between the hours of eight and nine, but from that hour it became very 
cloudy, and we only managed now and then to catch a quick glimpse of it." 



ROYAL ASTRONOMICAL SOCIETY. 



Session 1870-71. 

Third Meeting, January 13, 1871. 

W. Lassell, Esq., F.R.8., President, in the Chair. 

Secretaries — ^Dr. Huggins, F.R.S., and E. Dunkin, Esq. 

The minutes of the last meeting were read and confirmed. 
Thirty-four presents were annoimced, and, in addition, a coloured 
sketch of the landscape effects during the Total Solar Eclipse, pre- 
sented by Mr. Penrose. The thanks of the meeting were given 
to the respective donors. 

Lord Lindsay, Eev. J. C. Jackson, 

T. Ribton, Esq., W. H. Mahony Christie, Esq., 

S. Cottam, Esq., and 

J. Drew, Esq., Ankietani F. Nursing Row, 

were balloted for, and duly elected Fellows of the Society. 

Mr. Perigal, Mr. Penrose, and Mr. Gibbs, were duly appointed 
auditors of the Treasurer's accounts. 

The following papers were announced and partly read ; those 
on the Total Solar Eclipse, from members of the expeditions to 
Sicily, Cadiz, and Gibraltar, taking precedence : — 

On the Solar Eclipse of December 22, 1870 : by Mr. Ranyard. 

The writer was happily favoured with fair weather, and by 
going up a hill with his instruments at Augusta, near Catania in 
Sicily, was able to report that there was strong radial polarisation 
from the corona and perpendicular polarisation from the atmo- 
sphere. His observations were corroborated by his companions, 
Mr. H. B. Samuelson, M.P., and Mr. Clifford, and they were 
all astonished at the strength of the polarisation. 

Observations of the Total Solar Eclipse, by the Rev. J. Perry. 

The author, being prevented by his lectures and observatory 
work from attending the meeting, sent the following short notes 
of the results obtained by the party under his charge. The 
salient points were : — 
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1. Form of Corona. — This was approximately quadrilateral, but 
not very well defined. Most extensive over the prominences. 
No radial streamers, but some gaps in the outline. 

2. Within the corona was a narrow band of silvery light sur> 
rounding the moon's disc, and not exceeding one-tenth of its 
diameter. This band was uniform in colour and intensity and 
did not &de gradually, into the light of the corona, but preserved 
a definite form. 

3. The corona was hardly visible till totality was complete, 
but it continued to be seen some time after that phase was over. 

4. As to the nature of the corona the results are negative only. 
The sky was never quite free from clouds, and the author could 
not get sufficient light through his powerful spectroscope ; but 
Capt. Maclear, observing with a smfdler instrument, saw some 
bright. lines in the corona, which were also visible, but Mnter, on 
the disc of the moon. This shows that the observations should 
be received with great caution. 

Capt. Noble wished to make one remark, viz., that his friend, 
Mr. Watkins, of the R.A., who observed at Gibraltar, and had no 
preconceived theory to support, told him that the corona most 
undoubtedly followed the prominences, extending frirther where- 
ever these occurred. This indicated beyond question that the 
corona was solar in its origin. 

Mr. Hudson, as one of the Cadiz part}% said that in one or two 
points he difiered slightly from Mr. Perry's notes. The quadri- 
lateral form was seen by all the party, but there were some inter- 
ruptions in it. One gap was much lai^ger than others. It 
is visible in the American photographs, and must have been a 
real vacancy, and not caused by clouds. The corona was seen 
before the totality and afterwards too. It was visible for 
2m. 50s., the totafity lasting only about 2m. los., so that 40s. or 
42s. were in excess. It was difficult to distribute this period 
between the beginning and the end. Mr. Perry thought it lasted 
35s. after the totality, which left only 5s. or 7s. for the beginning, 
but probably the clouds concealed it then, producing the 
apparent inequality. Mr. Perry says this was an imexpected effect, 
but he must mean only as to the eye ohsei-vations, the speaker 
having been expressly asked to watch for such an event. 

Capt. Maclear : I looked carefully with my spectroscope at a 
point in the corona, about 8' from the moon's edge, at the com- 
mencement of the totality and saw several bright lines. I then 
moved to the centre of the moon's disc and saw the same bright 
lines, but fainter. I passed on to about 8' from the limb on the 
other side and found the lines stronger again, and I think one 
more bright line made its appearance. I then went close to the 
limb and saw three more bright lines, two green and one blue, 
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between D and F. The light of the sun broke in and all dis- 
appeared, being replaced by the ordinary solar spectrum The 
corona gave no continuous spectrum, but only a faint and diffused 
light and bright lines. I recorded four such lines on one side 
of the moon and on its disc, and five on the other side. There 
were C, D or very near it, E, ft, and F. I feel pretty sure of the 
identity of D and F, but the others were more uncertain. My 
only means of knowing them were the colours and my knowledge 
of their position in the spectroscope. The limit of 8' from the 
moon's disc was used as part of my programme. The corona 
extended much further, and was of a silvery colour. 

Dr. Huggins said that, with the view of saving trouble in 
making explanations during the discussion, it would be well to 
draw a distinction between the inner well-defined ring of white 
light, shown in a drawing by Lieutenant Brown and described by 
Father Perry, and the surrounding quantity of fainter and fiuiing 
light. The term lucosphere had been suggested to distinguish the 
former from the chromosphere and corona. 

Mr. Proctor suggested the terms aureole and corona^ but 

Dr. Huggins thought that as aureole had sometimes been 
applied to the whole corona, the word lucosphere would be better. 

The Hev. F. Hewlett said that Mr. Watkins showed his^sketch to 
the speaker, and this distinctly proved the correspondence of the 
ring of silvery light, and not the corona generally, with the pro- 
minences which it followed round. 

Capt. Noble : Mr. Watkins told me the cm*ona followed the 
prominences, whatever he meant by the word corona. 

Capt. Madear, in answer to questions, said his instrument was a 
4-inch refractor, equatorially mounted, with a Browning's pocket 
spectroscope adapted to it. He had no means of comparing the 
lines seen with tliose of gases or vapours. When observing the 
bright lines on the Moon's disc he did not rotate the eye-piece. 

Mr. Hudson wished to remark that in Mr. Perry's report he 
had made no allusion to the polarisation observations, as he 
believed that the effects observed were all due to the surroimding 
light from clouds and the atmosphere. The plane of polarisation 
as noted by himself (Mr. Hudson), • Mr. Ladd, and Mr. Baines, 
was the same whatever they looked at. He might also mention 
that the light on the moon's disc was greater than he should have 
supposed, It was nothing like so dark as he expected. The 
colour was green, and looked like green velvet, of the tint of the 
olives they had every day at dinner. When looked at with the 
double-image prism he got a sufficient amoimt of light to detect 
the change from light to darkness as the prism was rotated. The 
light of the clouds was more visible on the corona than on the 
Moon. 
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Mr. Ladd : I was using a plate of arragonite and a double- 
image prism, and saw the coloured rings of the crystal on the 
moon's disc, but not before the totality. The intensity increased 
during the totaKty. The same effect was produced beyond the 
corona, and was brightest over the corona itself, fading away 
outside. We set this down as due to the clouds and atmosphere. 
The plane of polarisation was, I belieye, radial from the moon's 
disc. I tried both sides. My whole impression is, however, one 
of doubt. 

Mr. Hudson : This direction of the plane does not agree with 
my impression nor that of Mr. Baines. We found it neither 
radial nor horizontal at the top and bottom of the moon's disc, 
but with an angle of 45^ to the radius on the moon, on the 
corona, and on the moon's disc during the partial eclipse. These 
observations were not made all over the limb, but at three points 
at least. Clouds prevailed nearly up to the totality, but during 
this phase the effect was the same on the disc and on the corona. 
I attributed the whole to the clouds. 

The Astronomer-Hoyal : It is clear that the question of polari* 
sation is left just where it was. With regard to the different 
parts of the corona, I cannot do better than place before the 
meeting the representations made by Mr. F. Baily and myself 
in 1842. Mr. Baily observed at Pavia, where it was fine 
weather. I was at the Superga, near Turin, where it was cloudy. 
I saw a ring of light one-sixteenth of the breadth of the Moon, 
while Mr. Baily saw a quantity of light which surprised him, 
extending to the width of the moon's whole diameter. A com- 
parison of the sketches shows that there is a narrow border of 
light, ring-formed, and also a quantity of light, radial and very 
extensive, which may have a very different origin, and be of 
great importance. 

On the Total Solar Eclipse : by Lord Lindsay. 

The author went out to Spain independently of the Govern- 
ment expedition, and arrived at Cadiz on December 4. There 
was some difiicidty at the Custom-house, SooL being demanded 
for duty ; but after telegraphing to Madrid, and ventilation of the 
subject in the papers, the instruments were passed. A position 
about 1 4 miles from Cadiz, and not far from Xeres, was chosen, 
being a vineyard belonging to Mr. Campbell, who assisted the 
party in every possible way. The instruments comprised a 1 2 J- 
inch silvered glass reflector for photography. This was mounted 
equatorial ly for the author's observatory in Scotland, but being 
fixed on a strong wooden platform, was tilted so as to suit the 
latitude of the station. The weather was so bad that seven 
days elapsed before the proper adjustments could be made. The 
telescope was protected by a house, which was taken out with it, 
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meamiring 20 feet by 1 1 feet — ^part being used as a dark room. 
The whole front coidd be opened when the pictures were to be 
taken. Other instruments were : a 6-inch equatorial, by Trough ton 
and Simms, fitted with a Browning's star spectroscope, lent by 
Mr. Gill, of Aberdeen — this had one prism of 60'', and was 
used by Lieut. Brown, R.A. ; an altazimuth, by Troughton and 
Simms, which was employed as a transit circle ; and a 3^-inch 
telescope, by Cooke. The weather continued most vmfavourable, 
the 2 1 St being the only really fine day. The 22nd was cloudy 
till eight o'clock ; it then rained for half-an-hour, after which the 
sun became visible through thin clouds and the breaks in it. 
The party was at this time augmented by the arrival of Messrs. 
Reed, Pitman, and Greaves. The latter took charge of the 
telescope fitted for recording the position of the prominences. 
The others were to make eye-sketches of the corona. The first 
contact could not be observed, but several negatives were taken 
during the partial eclipse, until a small derangement of the slide 
happened. The totality then commenced, and the sky cleared 
for about a space equal to five diameters of the sun. The assist- 
ants were all at their posts. Mr. Rogers received the plates 
from the dark room, handed them to Lord Lindsay, and received 
them back from him afler exposure. Messrs. Davies and Wins- 
low were in the dark room, where they prepared and developed 
the plates, and Mr. Scott watched the finder. The party were all 
well drilled, and it was found possible to take twelve or fourteen 
pictures during the time of totality, but nine only were actually 
secured on the day of the eclipse, as the exposure of some was 
purposely lengthened. The totality lasted 2m. 8s., and one 
minute after clouds put an end to all further work. One positive 
has only yet been procured from the negatives, which was shown, 
and also a number of photographs of the observatory, instru- 
ments, and parties engaged. [The picture showed a number of 
prominences and the corona, much more extensive on one side 
than the other, being evidently one of the earliest taken.] Lord 
Lindsay then exhibited and explained the camera and dark slide. 
He tried to revert to the instantaneous apparatus afler the totality, 
but the clouds stopped him. Six slides and six baths were in use 
during the operations. He received various reports from the other 
members of the observing party. The four sketchers were very 
successful. Mr. Becker and another observer worked with 
Nicol's prism, and Savart's band prism for polarisation, but could 
make no observations before totality, on account of the clouds. 
As totality approached the sky brightened. During totality 
polarisation was distinctly evident, but there was no difference 
between the moon's disc and the corona. The general effects 
were very grand ; the sky became of a deep purple, and just 
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before totality some red and yellow tints came on, making the 
beholders livid and ghastly. The northern cusp of the sun 
broke up into a string of pearls at the last moment. A flock 
of geese came towards one of the party as if for protection, and 
the fi>wls huddled together as if going to roost. Lord Lindsay 
saw Venus and, he thought, one other star. The shadow ad- 
vancing through the air was looked for, but not seen by any one. 

The Astronomer-Eoyal handed in two short papers written by 
officers at Gibraltar, and sent to him by the Admiralty. They 
showed very different appearances of the corona. He suggested 
that as he was likely to receive more such communications, it 
would be desirable to appoint a committee of the President and a 
few others, to whom he would hand such papers, and they might 
then be compared with those sent to the Society, and the results 
given in a digested form, instead of letting each stand alone. He 
could also supply them with the records of the eclipse of 1 860, 
which would be useful for comparison, although there were then 
only one set of observations with the polariscope, and none with 
the spectroscope. 

Observations of the Solar Eclipse : by Lieut. Brown, R.A. 

The author was attached to Lord Lindsay's party, and was 
stationed at his observatory erected in Mr. Campbell's groimds, 
about five miles from Xeres. His instrument was a 6'inch 
refractor of 7 feet focus, with a single prism spectroscope, by 
Browning. The telescope was equatorially mounted. The 
spectroscope had no automatic arrangement for recording the 
lines seen, but Lieut. Brown made a contrivance himself ibr this 
purpose, without which he could not have measured the lines. 
On the 1 8th December be measured and mapped the sun spots, 
several of which it was calculated would be on the disc at the 
time of the eclipse. One large spot had much changed its 
appearance by that time, while two others of a spiral form con- 
tinued much the same. Lieut. Brown exhibited a large oil 
painting of the total eclipse, showing the prominences, the luco- 
sphere, and an extensive corona. He also gave the times of 
contact with the spots, and noted that the moon's disc was darker 
than the imibra of the spots. He observed the bright lines of 
the prominences before and after the day of the eclipse : one of 
the protuberances thus seen was 30,000 miles high. He saw G, 
a line near D, E, and F. On the day of the eclipse the sky was 
very broken, and the first contact was lost. The large spot was 
near the edge of the disc, and was accurately delineated. No 
spots could be seen on the moon, neither could its disc be seen, 
except where it crossed the sun. No serrations were generally 
visible on the moon's limb, but on crossing the sun spots some 
jaggedness was seen. He then went to the spectroscope and 
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recorded the principal solar lines for comparison. The totality 
then commenced, and he adjusted the wires of the finder about 
8' from the moon's disc, where he got a continuous spectrum, 
with no lines either bright or dark ; he closed the slit gradually, 
but no lines appeared ; he examined the corona at various heights, 
but everywhere with the same result. He searched especially for 
Professor Young's line, but could find nothing. What the author 
calls the true corona is far higher and more diffused than the 
irregular pearly band close to the moon's disc. There were no 
lines in this latter portion ; either none existed, or the haze 
obscured them. He looked in the finder and found the wires in 
good adjustment, and in the places he wished. Three pro- 
minences were examined : one marked B was tongue-shaped, and 
had been seen the day before, from which its position and form 
had been predicted. The corona had several gaps or bendings 
in. The achromatic chromosphere, or inner white ring, was 
free from rays. The rest of the corona was of a faint violet 
colour, very jagged at the borders and with great gaps, as shown 
in the drawing. For the inner portion, outside the chromosphere, 
he suggests the name of lucosphere. This ring surrounded some 
of the prominences but not others, and was pressed inwards at 
the gap in the corona. He believed the corona was entirely a 
solar appendage. The prominences were bright red, with a 
violet tinge at the upper edges. The tongue-shaped one seemed 
flattened at the top as if by blowing — perhaps the sun's rotation 
might have something to do with this. The drawing was made 
just after the totality, before he had se«n the sketches of the other 
observers. The prominence B, examined by the spectroscope, 
gave the lines C, C^ (near C), D, E, h, and A, their angular 
values being reduced to Kirchhoff's measures. It was about 2^ 
minutes or 55,000 miles in height. Prominence A had six lines, 
which were not exactly measured. They were probably C, C*, 
one near D, E, P, and G, and a short broken one near F. These 
lines were all shorter than those in B, and showed less change. 
The corona was again examined, with the same result as before. 
The wires were then placed on the gap, when the spectrum almost 
feded away, although the slit was widened and no lines were seen. 
The totality, which commenced at 14m. 5 2* 58., was over at 17m. 
0'5s., giving 2m. 8s. for its duration. The ordinary spectrum and 
dark lines came into view, and clouds shut up the observations. 

Dr. De La Rue wished to call attention to the results obtained 
by Lord Lindsay, and first to notice the enterprise and public 
spirit with which he had carried on his operations regardless of 
the refusal of Government aid, and independently of it. Having 
originally offered to join any such expedition, when the antici- 
pated assistance was refused he still determined to go, and carried 
on his preparations as before. Referring to the single photograph 
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shown, in which the top was nearly the north point, it would be 
seen that on the side covered bj the advancing moon there was little 
of the corona visible, while on the other side it was broad and 
extensive. Probably other photographs would show the reverse 
of this, as the eclipse progressed. This indicated that beyond the 
lucosphere there was something illuminated by the sun. This 
might be something near the moon, but beyond our atmosphere. 
He also noticed that there was no special bulging out of the corona 
over the prominences. 

Mr. Proctor wished to be shown how anything near the moon 
could produce the corona, upon which a short discussion took 
place between him and Dr. De La Bue, each drawing diagrams to 
illustrate his views. 

Mr. Proctor also drew attention to the likeness between Lieut. 
Brown's drawing and description, and those referred to by the 
Astronomer-Royal. 

Mr. Hudson, in watching for the formation of the corona, became 
conscious of the presence of the moon's disc against the corona, 
which suggested that the light imdoubtedly came from behind it. 

Lieut. Brown : The moon was much darker than the surround- 
ing sky. 

The President : The moon during a solar eclipse is the blackest 
thing I know. 

Capt. Noble : I have seen the moon's disc outside the sun at a 
partial eclipse in England. I should like to know whether, when 
the sketch was made, the sky was quite clear. 

Lieut. Brown : Quite clear, but perhaps clouds formed a limit 
to the corona. 

Capt. Noble : At Oran the weather was like a wet and windy 
day in October. On the day after we saw a halo round the sun 
through cirro-stratus clouds, and some here will recoUect I said 
" I wish we could have seen the corona like this yesterday." It 
looked like a corona without an eclipse. 

Lord Lindsay : There was the faintest trace of haze, but other- 
wise it was particularly clear during the totality. 

Observations of the Total Solar Eclipse : by Mr. Abbay. 

These were principally spectroscopic, and were made with an 
ordinary chemical spectroscope of two prisms, belonging to Pro- 
fessor Young. It was not adapted to any telescope. The slit 
was partly covered by a small prism for introducing spectra of 
comparison. The field included about 4°, and therefore took in 
a space equal to several diameters of the sim or moon. The 
spectroscope was carefully adjusted before totality, and showed 
the Fraunhofer line D single and B very black. These dark 
lines faded out and were replaced by three bright lines, in the 
positions of C, D, and F, and two others — one near b and another 
near F. There was no continuous spectrum, but the lines were 



36 Meeting of the Royal Astronomical Society. 

bright, on a dark ground, extending right across the field, and 
therefore not due to the prominences alone. Some of the lines 
were compared directly with the chemical elements, by means of 
an induction coil and vacuum tubes. After totality D was again 
seen as a single line, and four thick lines were noticed between 
E and b. The slit was about the 200th or 250th of an inch 
wide. The middle of the corona appeared to have a very dis- 
tinctly marked radiate character. For half or two-thirds of its 
diameter it was of a pearly tint, and* threw strong shadows, like 
moonlight does. Professor Winlock found Kirchhoff's line 1474 
at the distance of three radii from the sunV limb, and considers 
it would have been found much further off on a finer day. From 
having no telescope attached to the spectroscope, Mr. Abbay 
could not specify the exact point he was observing ; but as the 
whole field was full of the lines, he thinks the corona must be 
extensive. The hydrogen and iron lines were well identified by 
his comparisons. 

Mr. Buckingham communicated some observations by an ofiicer 
of a gunboat at Estipona, who saw three shoots of light, about 
the sun's diameter from its edge. He also observed Saturn about 
two diameters below the sun in the finder of Mr. Buckingham's 
large telescope. Mr. Buckingham lost the totality entirely 
through the clouds, but exhibited a number of photographs of 
his telescope, the scenery of Spain, and the members of the 
various parties, taken on board the Urgent 

The remaining papers were taken as read, including : — 

Observations of the Solar Eclipse of December zznd: by 
Baron de Rottenburgh. 

Ditto, by Mr. Joynson. 

Ditto, by Mr. Dancer. 

Ditto, by Dr. Robinson, 

Ditto, by Mr. Prince. 

Ditto, by Mr. Talmage. 

Ditto, by Professor P. Smyth. 

Ditto, by Mr. Plummer. 

Summary of Sun-spot Observations made at Kew during 1 870 : 
by Messrs. De La Rue, Stewart, and Loewy. 

On a presumed new Variable Star in Orion : by Rev. T. W. 
Webb. 

Spots on Plato : by Mr. Birt. 

On the Solar Eclipse of December 11, 1870: by Ragonotha 
Chary, Assistant, Madras Observatory. 

On the change oj Colour in the Equatorial Belt of Jupiter : 
by Mr. Browning. 

Work done at the Kew Observatory : by Dr. De La Rue. 

The meeting, which was a very crowded one, then, adjourned. 
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COBBESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 

TO THE EDITOK OF THE ASTKONOMICAL REGISTER. 



THE LATE SOLAR ECLIPSE. 



Sir, — ^Being prevented at the last moment from proceeding to Gibraltar, 
to view the eclipse in its totality, I observed it here. First I noticed a 
notch in the sun's limb at 1 1.3, when it came out in a break between some 
clouds. I must have seen it to within half-a-minute of first contact 
Directly afterwards the clouds thickened over the sun, and nothing more 
was visible till 1 1.31, when they commenced separating, and soon there was 
a large expanse of blue sky. Snow flakes kept falling during the first half 
of the eclipse. So far as I could judge with a telescope of 2|-ineh 
aperture, powers 70 and 150, the limb of the moon was pretty smooth. I 
wanted particularly to see whether the light of the sun would be dimmed 
at the time of the middle. From accounts of former eclipses, I was led 
to suppose there would be a little gloom when ten digits were covered. 
Nor was I disappointed. At the time of the greatest obscuration, and for 
about five minutes before, the light of the sun was most sensibly affected ; 
the blue of the sky was beginning to assume a dark hue, and, as seen 
through trees, the impression was that of an approaching storm. I endeavoured 
to catch Venus with the small telescope, but failed. The sky was very 
favourable for observing the latter half of the eclipse. It was interesting 
to watch the moon's limb recede over two large groups of spots. The last 
contact, at 1.38 (railway time), I observed very distinctly. The minimum 
thermometer stood at 25^ during the eclipse, and there was no perceptible 
fisbll in thermometer or barometer. 

Yours faithfully, 

Upton Helions Rectory, S. J. JOHNSON. 

Devon. 



THE TRAPEZIUM IN THE NEBULA OF ORION. 



Sir, — I was glad to see the letter of Mr. S. S. Broughton, in the last number 
of the Astronomical Register. The Trapezium in Orion is an exquisite 
object, and the question whether or not the component stars are variable has 
never received sufficient attention. But this is not surprising when we con- 
sider that there are but few observers who have appliances sufficiently power- 
ful, and the time to successfully examine it. Mr. Bronghton remarks that he 
cannot find any recorded observations since 1 866-7, and also speaks of the 
desirability of astronomers obtaining numerous observations of the object 
during the winter evenings. Your correspondent may be interested in learning 
that the late Mr. Edmund Salter, of Manchester (whose untimely death 
you referred to in your November number), observed on several occasions 
9 stars in the Trapezium, and has more than once suspected the exis- 
tence of a loth. On December 3, 1869, and on January 25 and 29, 1870, 
he saw 9 "certainly," and 10 "probably.** Mr. Salter seems to have 
noticed no variation in the brilliancy of any of the small stars, although 
he made sketches of their positions, and numbered them in the order of 
their brilliancy. His drawings almost perfectly coincide with Mr. Huggins' 
sketch of the Trapezium, which appears on page 55 of the Register for 1867. 
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The I oth star, which Mr. Baiter thought could be seen by "glimpses/' 
was situated a little to the east of 5 in the sketch made by Mr. Huggins. 

There can be no doubt that Mr. Salter possessed very excellent vision, 
and that his telescope (a 12-in. reflector, mirror made by Mr. F. Bird, 
power generally used 320) was one of very good definition and great space- 
penetrating power. 

Owing to the want of sufficient evidence, it is impossible to decide 
whether the small stars in the Trapezium are variable or not. It would 
certainly appear that they are, if we are to judge from the observations 
made by Mr. John Browning on January 25 and 26, 1867. In a letter to 
the Register of March 1867, he says that on the former date he "saw 6 stam 
in the Trapezium, the star marked 6 in the diagram I enclose being easily 
visible, while the star marked 5 could only be glimpsed at intervals." On 
January he again observed it, and to his surprise " the star marked 6 was 
barely perceptible, while the star marked 5 was very plainly seen." Prac- 
tised observers verified these observations, and Mr. Browning asks, " Can 
the stars I have alluded to be rapidly variable ?'* This question has never 
been answered, and it really appears that Mr. Salter is the only one who 
has recorded his observations of this object since 1867. Under these cir- 
cumstances it is advisable that observers working with large apertures 
should, on all favourable occasions, critically examine the object, and note 
the relative, brilliancy of the component stars. I contemplate making 
numerous observations of it during the ensuing winter with my lo^-inch 
Browning reflector, and shall be glad to receive the results of other 
observers for comparison. If this plan is carried out, it will be easy to de- 
termine the various periods of the stars, should they be found to be variable. 

As I have before referred to the late Mr. Salter, it may be appropriate to 
mention here that on January 15, 1870, he observed "19 spots or craterlets 
on the floor of the lunar crater Plato." This is more, I believe, than has 
ever been seen at one time by any other observer. 

I am, Sir, truly yours, 

Ashley Road, Bristol: WILLIAM F. DENNINO, 

December z, 1870. Hon. Sec. Observing Astronomical Society. 



STAB CATALOGUES, 



Sir, — In addition to the information upon Star Catalogues given in your 
last by G-. J. W., the following may perhaps be useful : — 

Besides those two catalogues by Argelander, mentioned by G. J. "W., 
there is another, containing 110,984 stars, situated between 2^ south and 
20^ north declination ; the epoch for the three catalogues is 1855. They 
were published at Bonn. 

Argelander's Northern Zone Observations, 45° to 80°, have been reduced 
by Oeltzen, epoch 1842; Oeltzen's Argelander contains tables for pre- 
cession. The work was published in Vienna. 

Bessel's Observations have been reduced by Weisse, epoch 1825. Weisse's 
Bessel, 45° to 1 5 north declination, gives the precessions to the stars ; W. B. 
north 15° to south 15° gives the precessions and secular variations ; W. B. 
was published in Petersburg. 

Argelander's 199 South&m Zones, containing 17,600 stars, from 15® to 
31° south declination, are in one quarto volume of his partially reduced 
observations, and the observations require further reduction, which may be 
very easily done by the use of the tables on the same pages as the 
observations, together with some small tables (i2mo. — 99 pages) prepared 
for these observations. Published at Bonn. 
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The obseryatiofus have been completely reduced, and rendered more con- 
venient, by Oeltzen, who also has given tables for precession. O.A. southern 
zones must, however, be sought for in 6 parts (1857-8) of the Sitzunga- 
berichte der Kaiserlicken Akademie^ &c. (published in Vienna), 1,780 pages 
in all, of which 0. A. takes up 444 pages. The epoch for these stars is 1850. 

For stars within 9° of the North Pole, Carrington's RedhUl Catalogue of 
3,735 Circumpolar Stars (epoch 1855) is very valuable ; it contains, besides 
much other matter, the numbers &;c. necessary for calculating the precessions 
of the stars by Bessel's method. Published by Longmans. 

Yours truly, 

T. W. 



THE AURORA OF OCTOBER i^th, 1870. 

Sir, — In the various accounts which I have read of the grand auroral dis- 
play of October 24th, I have not seen any mention made of the beautiful 
triple arch which formed, at one time, so conspicuous a feature of the phe- 
nomenon. The following extracts from my journal may therefore prove 
interesting to those who had not the opportunity of watching the remarkable 
changes which occurred. At 6h. 30' p.m., I observed a strong auroral light 
over the whole northern sky. At 7*15 p.m. a very wide arch extended from 
the horizon, just below Capella, and passing between Ursa Major and Polaris, 
reached the western horizon and enveloped Corona Borealis. At the same 
time an arch of white auroral light extended from the western part of 
Aquila, and, passing below the square of Andromeda, Aries, and the Pleiades, 
reached as far as Aldebaran. This arch lasted only a few minutes. At 7*55 
a magnificent carmine streamer, having on its western margin a nai4ow 
bluish one, darted up from the eastern extremity of the northern arch to 
Capella, and in a few moments extended itself nearly to the zenith. At 7*58 
innumerable and beautiful streamers of a greenish colour darted up from 
the entire length of the northern arch, and various patches of carmine cloud 
appeared to the westward. At 7*59 a brilliant carmine canopy appeared 
over the zenith, and the southern arch, first seen at 7h. 1 5', re-appeared. At 
8*5 two more arches of white auroral light appeared suddenly below the 
aforesaid arch, each about 2° wide, and the same distance the one from the 
other ; the whole forming a magnificent triple archf situated to the south of 
the zenith of my observatory, and which doubtless formed that portion of 
the aurora which was seen in Italy and Malta. The two southerly arches 
did not continue more than three minutes, and never re-appeared. At 8* 10 
Jupiter, Auriga, Perseus, Aries, Cassiopeia, Draco, Lyra, and Aquila, were 
enveloped in one large and splendid carmine cloud. At 8h. 12' the bril- 
liancy had somewhat diminished, but there were still fine streamers, of a 
somewhat carmine colour and conical form, darting up towards the zenith 
from the whole horizon (ENE. by N. to WSW.) At 8*15 there were 
patches of carmine cloud in NE., NW., and SW., and a magnificent carmine 
arch extended from Jupiter through Taurus, Aries, Andromeda, and Aquila 
to a mass of pink aurora in WSW. This arch was the most northern of 
the triple arch mentioned above. At 8*17 this arch suddenly lost its car- 
mine colour and became white, and slightly broken at its greatest convexity. 
At 8h. 25' it became perfect again, and assumed its former pink colour. About 
this time there was a pinkish glow over the whole northern sky. At 8 28 a 
low white arch appeared beneath Ursa Major. At 8*30 aurora much dimi- 
nished everywhere, with the exception of that portion in Auriga, Perseus, 
Taurus, and Aries, from which some white streamers projected into Andro- 
meda. At 8*35 some carmine streamers appeared in Auriga, and a very 
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white cloud m Andromeda, whiclji lasted only a minute. At 8*41 two small 
detached portions of aurora, the one pink and the other white, each about 
one degree wide and five long, arranged themselves at right angles, the one 
to the other, near y Andromeda ; the former lying horizontally E. and W., 
the latter vertically N. and S. At 8*43 the aurora was still more diminished 
in brilliancy. At 9h. there was a strong white auroral light in the north, 
from which numerous streamers from time to time appeared, but the whole 
gradually drifted away to the NW., and at loh. 15' had disappeared. 

The Aurora of October 25th was very inferior to that of 24U1, but it was 
remarkable that the splendid auroral arch which extended several times 
from ENE. to WSW. on 24th, appeared and disappeared seiwenl times on 
the evening of 25th also, and exhibited, momentarily, very similar tints. 

Yours obediently, 

0. L. PEINCE. 

Observatory, Uckfield: 
January 3, 1871. 



A EEM ASKABLE METEOR. 



Sir, — If you have not received further accounts of a remarkable meteor, 
of which I only partially obtained a glimpse on Monday, January 9th, 
you will perhaps deem tlus notice worthy of insertion in the pages of the 
Astronomical Register, 

1 871, Jan. pd. loh. lom. G. M. T., while directing telescope to the con- 
stellation of Orion, I was startled by a glare of light in the observatory, 
and on quickly moving to the slit, I saw a splendid cluster of meteors 
pass rapidly across that constellation from east to west, in a line nearly 
parallel to the equator, about half way between the belt and shoulders. 

I should think that the meteor was visible for five seconds, of which I 
only saw it during the two last ; it left a broad short train, which faded 
away in about three more seconds. 

The meteor consisted of detached portions, making up a globular, 
cluster of about the apparent size of the moon. In that space I esti- 
mate roughly that there were 8 to 12 separate meteorites. 

The sky was clear, and the moon (just three days past the full) very 
bright, and I estimate the light of the meteor to have been about li 
times that of the moon; its colour was nearly that of the mercurial 
electric light. 

I am, Sir, your obedient servant, 

E. 0. JOHNSON. 

Warrenside, Blundellsands, Liverpool. 



Sir, — On the evening. of the 9th of January, about 10 o'clock p.m., the 
night being remarkably clear, and the moon shining with great splendour, 
I saw one of the finest meteors I ever saw in my life ; had the night been 
dark I believe it would have illuminated the whole heavens. It appeared 
near Beta Cassiopeiae, and disappeared near the 5th mag. star Theta 
Andromedse. Time of flight about 4 seconds — course straight. 

Yours most respectfuuy, 

Wolverhampton. HENEY SQUIEE. 
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MOCK MOONS. 



Sir, — On Sunday evening last^ while returning with a frieDd from Lawrence 
St. Lydeard to Wiveliscombe — the sky was partially covered with light fleecy 
clouds, and a ring or halo was formed around the moon, about $0° in 
diameter ; the lower part was^ obscured by a bank of clouds — I saw two 
mock-moons or paraselense appear on the halo to the north and south of 
the moon. The sides towards the moon were of a light orange colour, and 
whitish beams of light shot out from them in an opposite direction. It was 
freezing at the time. This phenomenon lasted about twenty minutes. On 
arriving in the town I learnt that the same had been witnessed by persons 
there. As a subscriber to the Astronomical Register^ I have thought that 
this may interest some of your readers. I should feel obliged if some kind 
reader would inform me of a work giving an account of such a phenomenon 
being seen in this country. 

Yours respectfully, 

Wiveliscombe, Somerset : Jan. 12. J. WEBB. 



RECENT CHANGES IN JUPITER, 



Previous to the 25th of last November, the North Temperate belt of 
Webb [Pop. Sci. Review, April 1870], or Mr. Gledhill's No. 2 [Ast. Register, 
April 1870], seemed to me remarkably persistent in its features; but on 
that night it exhibited two dark patches not previously seen. From this to 
the night of December 22 I was not able to observe ; but then, after the 
planet had made 65 revolutions on his axis, the spots appeared again in the 
same position. On both occasions Webb's South Sub'Torrid belt (Gledhill's 
No. 5) was incomplete toward the west. This latter belt showed two 
similar patches or protuberances, chiefly projecting toward the south, on 
January 10, at iih. 30m. G. H.T., and, an hour-and-a-half afterwards, a 
third became visible to the east of the others, which had now advanced 
considerably toward the limb, and, I think, a bright spot separated it from 
its neighbour. I never remarked any spots on this I elt previously. 

On November 25, at loh. 25m., I saw a large dark spot, also new to me, 
on Webb's South Temperate belt (Gledhill's No. 6), No. 5 being at the same 
time incomplete toward the east. 

Without being able to detect, with my very inferior means, the more 
minute features described in the last Register by Mr. Gledhill, I am glad 
still to be able to confirm in a general way his observations of recent 
changes in the appearance of Jupiter; and the three spots on his No. 5 
belt, seen by me on January 10, and not alluded to by him, may be in- 
stances of further change developed since his communication. 

J. BIRMINGHAM. 

Millbrook, Tuam: 
Jan. 12, 1871. 



EPSILON LYRM. 



Sir, — ^Amongst the many stellar objects with which astronomers are 
familiar, there are probably none more interesting than the beautiful group 
known as £ Lyrse. Even in an instrument of less than three inches aper- 
ture, when properly separated by adequate power, they present a spectacle 
to which the observer ever returns with a keener appreciation of its unique 
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simplicity and grandeur. It is, however, the minute points of light in the 
immediate vicinity of this group which renders it of value to the practical 
observer, offering, as it does, several excellent tests for the light-gathering 
powers of large instruments. 

Having devoted a considerable time last summer to observations of this 
group, with especial reference to its more minute members, I have obtained 
some estimate of their relative brilliancy, which may possibly be useful for 
comparison with the results obtained from more powerful instruments. The 
telescope I use is a refractor of 3 -inches aperture, the object-glass being a 
very fine one by Browning, which bears readily a power of 300. 

In the Begister^ VoL 2, page 301, there is a communication from the late 
respected observer, Mr. Dawes, dealing with the whole group, and giving a 
diagram of them. The sketch shows the two doubles with the " debilis- 
sima " couple between them, and the brighter star following. Immediately 
in front, and a little to the south of the " debilissima," is another pair, and 
again, at a similar distance in front of these, a third pair. With 3*8 
inches, Mr. Dawes had perceived the " debilissima" distinctly, also several 
very minute stars preceding them. Other observers had also perceived 
them, but with much larger apertures. 

The first time I observed this group was with an inferior 3-inch glass, in 
May 1869, being at that time quite imaware of the existence of any other 
stars in this group besides the doubles. On this occasion I at once glimpsed 
the southernmost of the "debilissima," and after a time also saw the 
other one, and made a sketch of them. This sketch was afterwards com- 
pared, by a friend, with the one by Mr. Dawes referred to, and was 
pronounced identical with it, as far as the two stars were concerned. 
Observing the group again in March 1870 with the improved 3-inch glass, 
I glimpsed, in addition to the "debilissima," a minute star S. p. them, and 
considerably to the north of these another, immediately preceding E*. 
These two stars formed a trapezium with E* and E*. In May, the star 
just referred to as "immediately p. E.*'* was steadily seen on all occa- 
sions ; indeed, although, of course, not so bright, it yet was quite as easily 
seen as the 9th mag. star / the group. It is readily found, from the 
fact that it forms a right-angled triangle with E' and E*. The comes S. p., 
the southernmost of the ** debilissima," was also glimpsed frequently. On 
these occasions I became aware of the existence of two other stars, which 
from their proximity to the group may, I think, be legitimately termed a 
fourth pair. They are situate immediately to the north of the northern- 
most of the third pair, and at almost the same angle and distance apart as 
the "debilissima," but are rather brighter. 

To sum up the whole group as observed upon these several occasions, I 
think that I may safely put them in the following order of brilliancy, 
calling the various pairs in their order of distance, from a line joining 
E* and E*, No. i (the " debilissima"), No. 2, No. 3, and No. 4 (the new pair). 

The most visible object is the 9th mag. star/. The next most readily 
seen is the northernmost of pair No. 3, which, as I before remarked, forms 
a right-angled triangle with E* and E*, and was readily seen on all occa- 
sions, being apparently about the loth mag. The next in order of bril- 
liancy is, I think, the new pair. No. 4, whose magnitudes are pretty nearly 
equal, and probably about 10*5 or 11. After these, the next easiest is 
decidedly the preceding one of the " debilissima," its companion being a 
little more feeble in lustre. Webb gives them both 13th mag., but the p. 
one is certainly brighter than this. I think we may safely put down the 
southernmost of pair No. 2 as the next most difficult, as I could only 
glimpse this on rare occasions, whilst the northernmost of No. 2 pair, and 
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the southernmost of No. 3, have always been beyond my eye and instm* 
ment. 

From a consideration of these facts (which hare only been noted down 
after many careful observations), it would seem as though some of the 
objects had brightened somewhat since the time when even the "debi- 
lissima" resisted Herschel's 5 -inch achromatic. A perfect knowledge, how* 
ever, of the situation of the companions (although I had not this aid when 
I picked up the " debilissima **) may have rendered some of the objects 
easier. 

I trust that some other observers will communicate the results obtained 
by the use of large apertures, as they would be useful for comparison, and 
also serve to show whether I have placed the members of this group in their 
proper order of brilliancy. 

I remain, yours faithfully, 

ALBERT P. HOLDEN. 

Hoxton Street, N. : Jan. 7, 1871. 



OccuLTATiON OF Uranus. — On Friday, February the 3rd, an 
occultation of Uranus will take place at 6h. 1401. The planet will reappear 
at 6h. 57m. 

The Great Melbourne Equatorial. — We have received from 
M. G-rubb a pamphlet, in reply to the charges made against this instrument. 
The crowded state of our pages prevents us giving extracts, but we shall do 
so as soon as space permits. 

Private Observatories. — A valued correspondent writes : 
" Would not something, in pursuance of the suggestion by T. Q-. R., given 
in the Begister, No. 88, be likely to interest many of its readers? A direct 
re-appeal to its subscribers might be likely to elicit a large proportion of 
the requisite information. I cannot but believe that if a direct request were 
made, with particulars desired, and a limited time named within which the 
return should be forwarded, that it would be very generally responded to, 
and that owners of observatories, who may not be subscribers to the AsirO' 
nomical Register ^ would be equally willing to furnish the small amount of 
information required, if the request could be brought under their notice." 
T. W. [We received but few replies to our last request on this subject ; 
but when our pages are a little less occupied we will give special attention 
tp the matter, and trust to be able to produce a tolerably faithful list of 
private observatories. — Ed.] 

The Sun. — M. Gauthier-Villars, the scientific publisher, has 
completed the publication of Father Secchi's work on the Sun. It comprises 
more than four hundred octavo pages, and will certainly be largely circulated 
when Paris is open. Father Secchi has written it in French, having secured 
the assistance of some learned Jesuits. It is not, however, merely a trans- 
lation of his former Italian work on the same subject. 

Owing to a misapprehension, the paper on the Astral Heavens 
was not properly corre<jted. We submit the following errata : — Page 290, 
line 15 from bottom, iorjevb lesAJenb ; page 291, line 11 from bottom, for 
Trontenelli read Fontenelle; line 12, for Canobas read Canobos; line 15 
from bottom, for make read move; line 21, for Saggitarius read Sagit* 
tarius ; line 27, for Nabis read Navis ; page 291, line 8, for Harbrcellianum 
read Hartwellianum ; line 14, for might read woidd; page 299, line 14 
from bottom, for practical read practis^. 
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ASTRONOMICAL OCCURRENCES FOR FEB. 1871. 



DATS 


Prhicipal Oocmrences 


Jupiter's SateUites 


Meridian 
Passage 


Wed 


1 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 

14 


h. m. 


Sidereal Hme at Mean 
Noon, 2oh. 45m. 0*30 


«nd Tr. I. 

„ Sh. E. 
n Tr.E. 
„ Sh. E. 
1st Tr. I. 
„ Sh. I. 


h. m. 8. 
7 22 

9 ^9 
10 

12 10 

13 ^5 
"4 30 

10 34 

13 53 39 

14 52 


h. m. 
Moon 

9 "'5 


Thur 






1st Oc. D. 
„ Ec.R. 
3rd Tr. I. 


10 37 


Fri 


6 14 

6 57 

7 35 


Occultation of Uramis 
Reappearance of ditto 
Conjunction of Moon and 
Uranus, 0^ 43' S. 


«nd Ec. R. 
Ist Tr. I. 

„ Sh. I. 
„ Tr.E. 

„ Sh. E. 


7 5 14 

7 52 

8 59 

10 7 

11 14 


10 559 


Sat 




Meridian Passage of the 
Sun, i4ni. ics. afterMean 
Noon 


1st Oc. D. 
„ Ec. R. 


5 22 32 


II 484 


Sun 


2 I 


Full Moon 


1st Sh. E. 


5 43 


12 40-3 


MOTI 






3rd Oc. R. 

„ Ec. D. 

„ Ec. R. 
«nd Oc. D. 


7 16 

9 18 35 
II 52 13 
15 ^9 


Jupiter 
7 55-» 


Tues 










7 5i-» 


Wed 


20 17 


Conjunction of Moon and 
Mars, lO 55' S. 


»nd Tr. I. 

„ Sh.I. 

„ Tr.E. 

n Sh. E. 
1st Tr. I. 


9 50 
12 7 

12 28 

1449 

>5 15 


7 47*a 


Thur 




1 


iBt Oc. D. 
„ Ec. R. 


12 25 
*5 49 


7 43* 


Fri 






tind Ec. B. 
1st Tr. I. 

„ Sh. I. 

„ Tr.E. 

„ Sh, E. 


940 56 

9 43 

10 5A 

11 58 
13 9 


7 39*3 


Sat 




Saturn's Ring : 

Major Axiss=35"-o 
Minor Axis =« 1 5"*2 


1st Oc. D. 
„ Ec. R. 


10 18 14 


7 35*4 


Sun 


3 


C Moon's Last Quarter 


1st Sh. I. 
„ Tr.E. 
„ Sh. E. 


5 23 

6 25 

7 38 


7 31-5 


Mon 






3rd Oc. D. 
„ Oc. R. 
„ EcD. 


8 20 
II 
13 18 59 


7 27*6 


Tues 


17 25 

18 24 


Occultation of B.A.C. 6161 
Reappearance of ditto 
Illuminated portion of disk 

ot Yenuss 0*962 

of Mars » 0*958 






7 *37 


Wed 


15 


440 


Conjunction of Moon and 
Saturn, 0° 36' N. 


»nd Tr. 1. 
„ Sh. I. 
„ Tr.E. 


12 20 

1445 
14 59 


7 19-8 
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DATB 



Thur 



16 



Fri 



Principal Oocnxrences 



k. ID. 



Sidereal Time at Mean 
Noon, zih. 44m. 8*62 



Jupiter's SatelUtes 



l8t Oc D. 



17 



I 20 



Sat 



Sun 



18 



19 



Mon 



Tues 



20 



Coniimction of Moon and 
Mercury, i® 35' N. 



Meridian passage of the 
Sun, 14m. los. after Mean 
Noon 



I 48 



21 



Wed 



Thur 



Fri 



Sat 



Sun 



22 



23 



24 



25 



26 



940 



3rd Sh. E. 
Snd Oc. D. 
l8t Tr. I. 

Snd Ec. R. 
l8t Sh. I. 

Tr. E. 

Sh. E. 



h. m. 8. 
14 17 



n 



n 



New Moon 



Conjunction of Moon and 
Venus 



Mon 



Tues 



27 



28 



Ist Oc. D. 
Ec. R. 



M 



1st Tr. I. 
«nd Sh. E. 
1st Sh. I. 

„ Tr. E. 

„ Sh. E. 



6 3 

7 " 

11 ^ 
12 16 

12 49 

>3 49 
'5 5 



37 



Meridian 



h. m. 
Jupiter 

7 i6'0 



845 
12 14 



22 38 

9 17 
10 23 



IS 33 



Ist Ec. 

3rd Oc. 

„ Ec. 


R. 
D. 
R. 




«ndTr 


. I. 





3rd Sh. I. 
«na Oc. D. 
3rd Sh. E. 
Ist Tr. I. 
„ Sh. I. 
2nd Ec. R. 



Ist Oc. D. 
„ Ec. R. 



3 Moon's First Quarter 
Occultation of B.A.C. 1272 
Reappearance of ditto 



Conjunction of Moon and 
Jupiter 



Snd Sh. I. 

„ Tr. E. 
1st Tr. I. 

„ Sh. I. 
2nd Sh. E. 
Ist Tr. E. 

„ Sh. E. 



6 2 
646 

17 
17 
9 33 



I 



641 

12 8 
1449 



H 53 



718 

9 4* 
10 5 

13 27 

1444 

14 5a >S 



10 39 
H 9 50 



1st Ec. R. 



6 
6 

7 

9 

9 
10 

II 



42 

49 

55 

»3 

H 
10 

28 



8 38 50 



7 12*2 



7 8-4 



7 4*6 



7 0-8 



6 57*o 



6 532 



6495 



6 457 



6 42*0 



6 38J 



Moon 
6 15-5 



7 3*J 
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THE PLANETS FOB FEBRUABV. 



At Tbansit oteb the Meridian of Gbebnwich. 



Planets 


Date 


Bight 
Ascensioii 


Decimation 


Diameter 


Meridian 
Passage 






h. m. s. 


' 




h. m. 


Mercury 


xst 


19 22 52 


-20 oj 


8"-0 


22 34-2 




15th 


20 16 54 


20 7 


6"-3 


22 33*o 


Venus 


1st 


21 52 59 


-14 27 


io"-o 


I 7-8 




15th 


22 59 24 


8 I 


io"-3 


I 19*0 


Mars 


1st 


12 34 I 


-0 8J 


.12-5 


15 46-4 




15th 


12 34 22 


+ 7 


I4"'i 


H S'7 


Jupiter 


1st 


5 « 34 


+ 22 26 


41"' I 


8 152 




iSth 


5 I "5 


+ 22 28 


39"-3 


7 19*8 


Uranus 


2nd 


7 43 18 


+ 21 53 


4"-2 


TO 52-4 




X4th 


7 41 13 


+ 21 58 


4"-2 


10 3*3 


Neptune 


2nd 


I 13 59 


+ 6 2i 




4 M-3 



Mercury passes the meridian about an hour and a half before noon on 
the I St, the interval decreasing to the end of the month. It may therefore 
be well seen in the morning at beginning of the month. 

Venus passes the meridian on the ist more than an hour after noon, 
and by the end of the month an hour and a half. It will therefore be 
visible just after sunset. 

Mars passes the meridian on the ist, three hours and three quarters after 
midnight, and will be visible earlier each night following to the end of the 
month. 

Jupiter may be observed through the greater part of the night, setting 
at the end of the month at a little before three o'clock in the morning. 

Uranus is well situated for observation. 



MOON'S TEBMINATOB, 



Selenographic longitudes, at which the Moon's Terminator passes the Lunar 
Equator and &e parallels of 60^ of northern and southern latitude. 

Greenwich midnight 60° N. 0° 60^ S. 

Sun's Centre Eising: 



1 87 1. Feb. I 

2 

3 
4 



o 
50-1 

62*2 

74*3 
86-4 



o 

516 

638 

75*9 
880 



o 

-53'» 
653 

77*5 
-79'7 
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Sun's Cbntbb Settino: 



5 




+ 78'* 




+ 79-8 


■ • • 


+ 81-5 


6 




660 




677 


• • • 


694 


7 




53-8 




55-6 


• • • 


57*3 


8 




417 




43*4 


• • • 


45* 


9 




295 




31-3 


• • • 


331 


10 




173 




19*1 


• • • 


21'0 


11 




+ 51 




+ 7-0 


• • • 


+ 8-8 


12 




-7-1 




-5** 


• • • 


-3-3 


13 




193 




17-4 


• • • 


154 


14 




31*5 




29s 


• • • 


27*6 


>S 




43*7 




4>7 


• • • 


397 


16 




56-0 




53*9 


• • » 


519 


>7 




-68-2 




-661 


• • • 


— 64-1 




Sun's Centbe Eising: 






20 




+ 79-4 




+ 77*3 


• • • 


+ 751 


21 




673 




651 


• • • 


62-9 


22 




551 




529 


• • • 


507 


23 




430 




407 


• •• 


38-4 


24 




308 




28s 


• • • 


26'2 


^5 




i8-6 




16-3 


• • • 


14*0 


26 




+ 6-5 




+ 4-1 


• • • 


+ 1-8 


27 




-5*7 




-80 


• • • 


— io*4 


28 




-178 




— 20'2 


• • • 


— 22-6 






ALGOL, 








According to Professor Schoenfeld's 


Ephemeris, in Astr. Nachr., No. i,?o7, 




Algol 


will be at its minimum— 














h. m. 






1871. 


Feb. 2 


• • • 




7 28G.M.T. 




5 


• • • 




4 17 








13 


• • « 




18 45 








16 


• • • 




15 34 








»9 


• • • 




12 23 








22 


• • • 




9 13 








as 


• • • 




6 2 







The Great Aurora. — ^It is announced that the diggers at the 
diamond-fields on the Yaal, South Africa, witnessed a brilliant display of 
the Aurora Australis on the nights of the 23rd and 24th of October. It 
will be remembered that the Aurora Borealis was singularly splendid in 
this country at that period, the most extraordinary display on the 24th of 
October having been specially noticed in this paper for its unusual 
character. It is very interesting to have now this accidental record of the 
simultaneous intensity of this electrical phenomenon at both the northern 
and southern poles of our planet. 

New Variable Star. — M. Kruger, writing from Ilelsingfors 
under date of Dec. 15, 1870, announces the discovery of a new variable star, 
which he designates T Cassiopeise. Its position (1855) is KA. 15m. 25s., 
and Decl. + 54° 59*3'* ^he changes of magnitude appear to range from 
7i to 9. 

Double Stars. — Observers of double and binary stars may 
like to know that Baron Dembowski is publishing, in the Astronomuche 
I^achrichten, a series of recent measures of Shure's doubles. These will be. 
found in the following numbers of the periodical in question : — 1798, 1799, 
1800, 1806, 1808, 1810, 1822, 1823, 1826, 1829, and 1830. 



48 Lunar Objects^ etc, — Subscriptions — Notices. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

FEBRUARY 1871. 

By W. R. Bibt, F.R.A,S. 

Objects to be observed 

. Sinus Iridum and region on the N. 

. Mare Imbrium, its dark border on the N.W.* 

' Pythagoras, G-rimaldi Schickard. 
. Objects between the M. Crisium and the W. Limb. 
. Mare Crisium, craters and spots on its surface. 
. Cleomedes, line of eruption in the interior. 
, Atlas, Hercules, Guttemberg. 

L&cus Mortis, Plana, Burg. 
, Aristoteles, Eudoxus, " Alexander." f 
, Hipparchus,! Triesnecker, Hyginus.f 
, Albategnius, Parrol, Airy. 
, Clavius, Terra Photographica.^ 

After the full, the objects specified in January may be observed under 
the reversed light in the order in which they are mentioned. 

The lunar season is between the autumnal equinox and winter solstice, 
N. hemisphere N. pole in darkness. 

* Consult Monthly Notices R. A. S. Vol. xxiii. p. 224. 

t The formation betweeen Eudoxus and the Mare Serenitatis has been named 
** Alexander " from its resemblance in some measure to the formation S. of Menelaus 
known as *< Julius Caesar." The two formations are nearly on the same meridian. 

X Consult Monogram of Hipparchus for objects in the interior. 

§ The Dorpat drawing by Madler, on a large scale, of the Godin and Agrippa region, 
including the clefts of Triesnecker and Hyg^nus, annexed to the revised edition of the 
large map, may be consulted with advantage. 

T Named to commemorate Mr. De la Rue's labours in celestial photography. The 
formation is west of Clavius. 



Day 


Supplement 

(C - © 
Midnight 




/ 


I .. 


. 41 33 


2 .. 


. 30 18 


3 .. 


. 18 48 


4 .. 


. 7 I 


21 .. 


. 150 37 


22 .. 


. 139 


23 .. 


. 127 39 


24 .. 


. 116 33 


25 .. 

26 .. 

27 .. 

28 .. 


• 105 37 

• 94 4« 
. 83 58 

• 73 5 



ASTSOHOHIGAI BEOISTES— Subscriptions received by the Editor. 



To December 1870. 

Dallmeyer, J. H. 
Davies, Lieut. 
Glaisher, James 
Metcalf , Bev. W. B. 
Petty, T. 
Prince, C. L. 
Bieeide, J. 

To March 1871. 

Hemming, Bev. B. F. 
Jacfcson-Gwilt, Mrs. 
Ormesher, H. 
Bivaz, Miss 
Byle, Bev. J. C. 



Woodman, T. 0. 
Wright, W. H. 

To June 1871. 

Fleming, Bev. D. 
Hubbersty, B. C. 
Bump, H. B. 
Sargent, Bev. J. P. 

To July 1871. 

Green, S. 

To December 1871. 

Bird, F. 
Collingwood, E. 



Davies, Bev. B. B. 
Encombe, B. 
Jones, Bev. E. 
Lamb, W. 
j-<ee, «J . 
Monk, Dr.; 
Perry, Bev. J. S. 
Prout, Bev. E. 
Bedpath, H. S. 
Bichard, J. E. 
Slugg, J. T. 
Thompson, Prof. 
Tidmarsh, Bev. J. B. 
Waldegrave, Hon. H. N. 
Warinner, H. 
Wilson, T. 



1 



January 24, 1871. Subscriptions after this date in our next. 



VOTZCSS TO COltSSSPOirDBXrTS. 



We are obliged to postpone Mr. Graver's Notes on the Stany Heavens, also a paper by 
Lieutenant Davies upon a Loss of Intensity of Light, &c. 

The Astronomical Register is intended to appear at the commencement of each 
month ; the Subscription (including Postage) is fixed at Three Shillings per 
Quarter, payable in advancey by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &;c., must be sent to the Editor, Mr. S. Gk>RTON, Pamhaniy 
House, Pembury Road, Clapton, N.E,, not later than the 15th of the month. 



ito ^atrmwmtfal |icpter. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1870-71. 
Fourth Meeting, February 10, 1871. 
The Annual General Meeting. 
W. Lassell, Esq., F.H.S., President^ in the Chair. 

Secretaries — ^Dr. Huggins, F.R.S., and E. Dunkin, Esq. 

The minutes of the last annual meeting were read and confirmed. 
The Keport of the Council, including that of the auditors^ was 
presented and read. The number of Fellows and Associates is 
554. The accounts were satisfactory, and full details of the 
Etock of publications and the instruments belonging to the 
Society were given. 

Part IL of Volume XXXVIL, and Volume XXXVin. of the 
MemoirSy have been published. They contain the following 
papers. 

Volume XXXVII., Part II. :— 

1. " On a Determination of the Direction of the Meridian with h 
Eussian Diagonal Transit Instrument." Sy Capt. A. B. Clarke^ £.E., 

2. " A Determination of the Constant of Nutation from the Observations 
in N.P.D. of Polaris, C&phei 51, and 8 TJrscB MinoriSf made with the Transit- 
circle of the Boyal Observatory, Greenwich, 185 1-65." With an Addendum 
containing "A Determination of the Constant of Nutation from the Obser- 
vations of Polaris in Bight Ascension." By E. J. Stone, Esq., M.A., F.B.S. 

Volume XXXVm. :— 

1. '* Seventh Catalogue of Double St^urs, observed at Slough in the years 
1823-28 inclusive, with the 20-feet Beflector; 84 of which have not been 
previously described." By Sir J. F. W. Herschel, Bart., F.B.S. , 

2. " On the Determination of the Orbit of a Planet from Three Obser- 
vations." By Professor Cayley, F.B.S. 

An Index to the first 29 volumes of the Monthly Notices has 
been compiled by Mr. Williams, at the desire of the Council, and 

VOL. IX. 
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printed and presented to the Fellows of the Society. This is a 
most useful work. 

The Society has to regret the loss by death of the following 
Fellows and Associates : — Fellows : — Prof. B. W. Brayley, Mr. 
C. Mason, Admiral Manners, Mr. H. Boys, Sir F. Pollock, Eev. 
Dr. Gwatkin, Mr. G. R. Smalley, Mr. J. G. Perry, Mr. C. D. 
Archibald, Mr. C. Frodsham, Colonel Sir W. T. Denison, Mr. 
H. Barrow. Associate : — Prof. H. Selander. 

From the obituary notices we extract the following biography 
of the late President : — 

Admiral Russell Henry Manners was born in London on the 31st of 
January 1800, entered the Royal Naval College the 6th of May 181 3, and 
embarked March the 6th, 18 16, as a volunteer on board the Mvnden, 74, 
Captain Paterson ; in which, after assisting at the bombardment of Algiers, 
he proceeded to the East Indies, where he served under the flag of Sir 
Bi chard King, until nominated midshipman, the ist of July 1818, to the 
OrlandOy 36, commanded by Captain John Clavell, with whom, in 1819, he 
returned to England on the Malabar, 74. After an intermediate employ- 
ment on the Channel and West India stations in the Spartan and Pyramua 
frigates, under Captains W. Furlong Wise and Francis Newcombe, he became, 
the 29th of July 1 822, Acting Lieutenant of the Tyne, 26, Captain John 
Edward Walcot, to which vessel the Admiralty confirmed bim the 19th of 
October following. In May 1823 he rejoined the Pyramua, still commanded 
by Captain Newcombe, under whom he continued until he obtained his 
promotion on the i6th of August 1825. His last appointment was on the 
2iBt of October 1827, to the command of the Britomartf 10. The Britomart 
was first employed and intended for the Channel service under the order of 
the Commander-in-Chief, the Earl of Northesk, at Plymouth. She accom- 
panied the squadron of ships escorting Don Miguel to Lisbon in the early 
part of 1828. In consequence of the revolution that followed in Portugal 
on Don Miguel declaring himself absolute, the Britomart was stationed at 
and off Oporto to watch the British interests there. The zeal and ability 
with which this service was carried out by Captain Manners, as witnessed 
by Sir George Sartorius, there in command of the Portuguese Constitutional 
Squadron, and under whose orders in some degree the Britomart was placed, 
led to Captain Manners receiving his Post-rank on the 4th of March 1829. 
He retired from active service in March 1849, became Rear- Admiral in 
July 1855, Vice- Admiral in April 1862, and Admiral in September 1865. 

Admiral Manners was the only child of the late Mr. Russell Manners, 
M.P., and married, in 1834, Louisa Jane, daughter of Count de N06, peer 
of Prance, who survives him, and by whom he has two sons and a daughter. 

From the time he attained his Post-rank to the time of his death he 
devoted himself to scientific pursuits. He was elected a member of the 
Eoyal Astronomical Society in 1836. At a very early period he took an 
active interest in its admim'stration, and, after being on the Council for 
some time, was elected one of the honorary secretaries in February 1848 — 
an office which he filled until 1858, when he accepted that of Foreign 
Secretary. This was a post for which his knowledge of foreign language^ 
and his position in society peculiarly fitted him ; and during his tenure of 
office he formed, by active correspondence, a connecting link between 
English and foreign astronomers. 

Admiral Manners was, on more than one occasion, asked to accept the 
chair of President, which, after some hesitation, he consented to do and 
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he was elected to that position in 1868. None of his predecessors were 
more highly esteemed by the Fellows of the Society, and no one filled the 
chair more admirably than he did. His mathematical attainments were 
considerable — ^more so than one might be apt to infer from his quiet 
demeanour. He was well versed in the astronomical literature of the day, 
and took a deep interest in the progress of astronomical science, both in 
England and on the Continent ; and his active influence was always avail- 
able for the promotion of any object connected with it. 

On presenting the gold medal of the Society to Mr. Stone, first assistant 
of the Boyal Observatory, Greenwich, Admiral Manners delivered a most 
able and exhaustive summary of that able astronomer^s labours, and evinced 
a complete knowledge of the histoiy of the solar parallax, for the investiga- 
tion of which the medal was mainly awarded. Illness overtook him before 
he could complete his second year of office, and he was compelled to forego 
the gratification of delivering the address to M. Delaunay for his researches 
on the lunar theory ; but he made it a point of duty and pleasure to receive 
M. Delaunay at his house ; and althou&h he was oompeued to delegate to 
th^ friendly hand of Prof. Adams the orawing up of the address, yet he 
read and approved of what was written before it was delivered. 

Admiral Manners, in all his relations, was a pure-minded, courteous, and 
sympathetic man, and in the fullest sense of the word a gentleman. 

At the Royal Observatory, Greenwich, the usual work has 
been carried on. The Sun, Moon, dnd Planets have been ob- 
served with the Transit Circle, and the Moon with the 
Altazimuth. In consequence of the siege of Paris, the observa- 
tions of the small planets had to be carried on during the whole 
lunation, instead of only half as usual. Observations of the 
Solar Eclipse of December 22 were made with the great 
Equatorial and Altazimuth, for correcting the tabular places and 
semi-diameters of the Sun and Moon, and ascertaining the 
amount of irradiation. A gradual subsidence of the eastern 
pier of the Transit Circle having taken place, a sheet of writing 
paper, ^y^th of an inch thick, was placed under the Y, which 
produced the desired correction. The new 7-year Catalogue, 
1 86 1 -1 867, has been printed and distributed, and will be found 
of great value to astronomers. 

At Cambridge the new Transit Circle due to the munificence 
of Miss Sheepshanks has been mounted, and is now undergoing 
examination and adjustment. The Eadcliffe Observatory, Oxford, 
has lost a valuable assistant, Mr. Bechaux, by death. The volume 
of observations for 1 867, including a catalogue of 1,772 stars, has 
been printed and published, and the heliometer has been provided 
with a solar eye-piece, in which the light is diminished by 
polarising prisms. At Stonyhurst, great improvements and 
additions have been made in the spectroscopic and meteorological 
departments. Double stars have been measured, the solar lines 
and prominences observed, and comets and meteors watched. 

With respect to the general progress of Astronomy the Report 
remarks : — 
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The progress of Asttojiomy, in common with that of every other science, 
has been seriously affected by the terrible War, which has so largely 
absorbed the attention of all classes since July 1870. "We have been 
influenced by it in England, but in France and Germany scientific progress 
has been greatly interrupted. Even before the completion, in September 
last, of the great cordon of troops and artillery which has shut off Paris 
from the rest of the world, the effects of war on science were shown by the 
reduced size of the Comptes Rendus, and the disappearance of some French 
scientific journ^s. In Germany, many young astronomers of great 
promise, not altogether unknown in this country, exchanged the observatory 
for the battle-field, where some, alas I haVe fallen. 

But notwithstanding these unfavourable circumstances, the year just 
closed has not been barren of discoveries. Three planets, hitherto un- 
recognised, have been added to the known members of the solar system ; 
four comets have been detected, some even in Germany at no great distance 
&om the scene of war ; and an increase to our knowledge of the constitution 
of the -Sun has been undoubtedly obtained from the recent Solar Eclipse, 
to observe which, two of the greatest astronomical expeditions of modern 
times were organised and despatched from this country and America to 
Sicily, Cadiz, Gibraltar, and Oran. In our own Society the evening 
meetings have been well attended, at which important papers have been 
read and freely discussed. . 

Th« Eeport then details the fitting out and organisation of the 
Expeditions for observing the total Solar Eclipse of Dec. 22, 1 870, 
and proceeds thus :-^ 

The present time is too early for a complete analysis of the different 
observations with a view of eliciting from them the new teaching which 
they may contain of the extent and nature of the coronal light, still it may 
not be undesirable to give a short account of some of the more important 
observations. 

In the last Annual Eeport, in the account of the Eclipse of August 1869, 
attention was called to the two apparently distinct portions besides the 
prominences in the light seen round the Moon during totality. The 
American pictures showed similar indications of brighter portions near the 
Sun's limb, within which the eruptions of hydrogen forming the promi- 
nences take place, to those which were visible in l£e photographs taken by 
Mr. Be la Eue in i860, and by Tennant and Vogel in 1868. A distinction 
between different portions of the coronal Hght was observed as early as 
1706 by MM. Flantade and Oapi^ at Montpelier. " As soon as the Sun 
was eclipsed there appeared around the Moon a very white light forming a 
corona, the breadth of which was equal to about 3'. Within these limits 
the light was everywhere equally vivid, but beyond the exterior contour it 
was less intense and was seen to fade off gradually into the surrounding 
darkness, forming an annulus around the Moon of about 8' in diameter." 
In 1842 M. Arago considered this distinction to be sufficiently marked to 
sanction the subdivision of the corona into two concentric zones, the inner 
zone equally bright and well defined at the outer border, while fhe exterior 
zone gradually diminished in brightness until it was lost in the surrounding 
darkness. 

The observations of the eclipse of last December confirm these earlier 
descriptions as to the apparent subdivision of the coronal light, though the 
breadth of the inner zone varies considerably as described by different 
observers. In our future remarks we shall restrict the word corona to 
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the inner brighter ring, and for the faint exterior portion, use the term 
halo. 

It may conduce to clearvesa in onr interpretation of those obserrations 
which appear to differ from each other, if we consider that the imperfect 
transparency of onr atmosphere must cause a scattering of a portion of the 
light of the corona seen through it, ajid form a more or less brightly 
illuminated screen between th^e eye and the eclipsed sun. The atmospheric 
light will interfere especially with the observer's appreciation pf the form 
and extent of the faint halo. There may exist at leastj thrcQ distinct sources 
of the light seen about the sun, in addition to the prominences, the corona, 
a solar halo overlapping the corona or beginning at its exterior limit, and 
an atmospheric halo ];px)duced by the scattering of the light by our atmo- 
sphere. The coroi^ and solar h^o woi|ld probably nqt alter greatly in the 
short time between observations of the samQ eclipse at different stations, 
but the scattering light would, be peculiar to each station, and be mixed up 
with the effect of haze or light doud present at the time. It l^possiJble that 
without the earth's atmosphere some scattering of light may arise from the 
imperfect transparency of interplanetary space, not to speak of the possible 
ejdstence of finely divided matter most densely aggregated around the sun. 
It may be that in these and some other considerations will be fpund the 
key to the iijiterpretation of the widely different descriptiop0 of the solar 
surroundings which come to us from different observers. 

Prof. Watson, observing at Carlentini, describes a bright oorona abg^ut 
5' high ; observations at Cadiz give a breadth of about 3' ; Lieut, ^rown, 
observing with Lord Lindsay, found the inner zodq, which he saw defined 
at its oi^ter margin, to vary from 2' to 5' in breadth. Mr. Abbott, at 
Gibraltar, makes it about 5' high. Some of the observers describe the 
exterior contour of the corona to be affected by the prominences, bulging 
out over the loftiest of these. In the photographs a defined corona is also 
seen, — ^in Lord Lindsay's photographs and Uie one taken by Mr. Willard, 
it extends rather more than i'. In the photograph by Mr. brothers the 
height of the brighter zone varies from 3' to 5'.. 

We will now speak of the photographs 01 the totality, which are very 
instructive. 

The photographs taken at Cadiz by Lord Lindsay were obtained by 
placing the sensitive surface at the focus of a silvered glass mirror 12J- 
inches in diameter and 6 feet focal length, giving an image of the sun 
about }-inch in diameter. The other photograph taken near Cadiz by Mr. 
Willara of the American expedition was obtained at the focus of an achro- 
matic object-glass of 6 inches diameter, specially corrected fur actinic rays. 

Mr. Brothers, at Syracuse, employed a photograp)iic object-glass of 
30-inches focal length and 4 inches dia^meter, lent to him by the maker, 
Mr. Dallmeyer. This lens gave a brilliant image of the sun about three- 
tenths of an inch in diameter, which was received upon a plate 5 inches 
square. The camera was mounted on the Sheepshanks equatorial, belong- 
ing to the Society. 

The photograph taken at the commencement of totality by Lord Lindsay 
had an exposure of twenty secooids. It shows around the Moon's advancing 
limb a bright corona extending about i' from the Moon's limb, in which 
the prominences are distinctly marked. Outside this a halo of faint light 
diminishing rapidly in brilliancy with indications of a radial structure 
which can be traced as far as 15' from the Moon's limb. On the otJier 
side of the Moon, where it overlaps the Sun sufficiently to conceal the pro- 
minences and the bright corona, the halo U almost absent. It may be sug- 
gested that such portion of the halo as appears around the advancing limb 
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of the Moon has its origin on this side of the Moon. As a pnre speculation 
the explanation may perhaps be hazarded, that the tme solar halo, as some 
spectroscopic observations would suggest, was less powerfully actinic than 
the scattered light of the prominences and corona, in which the halo on 
the one side of the Moon only as seen on the plate may have its origin. 

The photograph taken by Mr. Willard was exposed during a minute and 
a half, and therefore must contain mixed np several snccessive appearances. 
The prominences are distinctly shown, and a defined corona of rather more 
than i' in height. In the halo there are indications of portions of unequal 
brightness, and a radial structure, but the most remarkable feature is a 
V-shaped rifb or dark space, in the halo on the south-east, beginning from. 
the outer boundary of the bright corona ; a second similar dark space is 
faintly traceable on the south. The same dark gaps are also recorded in 
an eye-sketch by Lieut. Brown. Similar dark rifts are also shown in Mr. 
Brothers* photograph taken at Syracuse. The photograph taken by Mr. 
Brothers is'yery valuable, since it shows the halo extending towards the 
north-east, about two diameters of the Moon, and on the east and south 
about one diameter; tiie halo, therefore, is not concentric with either the 
Sun or Moon, but extends to the greatest distance in the direction from 
which the Moon is moving. It shows in many parts traces of a radial 
structure. The stronger light about the Moon is much broader on the 
west and north, and assumes a somewhat stellate appearance with rays 
gradually softening down as if combed out into the fainter halo. This photo- 
graph was taken in nine seccmds, and therefore presents a true representa- 
tion of the different phenomena at the time, that is, so far as their relative 
actinic power, which may possibly differ in a sensible degree from the 
relative brightness they present to the eye. The eye-sketches made at 
different stations show remarkable differences, especially in the form of 
the outer part of the halo: some represent it as consisting of separate rays, 
others give to it an almost true ge(»netrical contour ; in some of the Spanish 
sketches a tendency to assume roughly a quadrangular form can be 
detected, while in most of the Sicilian drawings there is a tendency to an 
annular form. 

We pass to the spectroscopic results c^ the corona and halo. 

Prof. Winlock, using a s|)ectroscope of two prisms on a five and a half 
inch achromatic, found a faint continuous spectrum. Of the bright lines, 
the most persistent was 1474 Kirchhoff. This bright line, and the con- 
tinuous spectrum without dark lines, were followed from the Sun to at 
least 20' from his disc. Prof. Young estimates the least extension of this 
line to a solar radius. 

Gapt. Maclear, observing with a direct-vision spectroscope attached to a 
four-inch telescope, saw a faint continuous spectrum and bright lines in 
positions about C I> E and F to a distance of %' from the Moon's limb, and 
also the same lines, but much fainter, on the Moon^s disc. This observation 
would seem to show, as has been already suggested, that some of the light 
from the true surroundings of the Svai is scattered by some medium between 
the eye and the JVfoon, and therefore the distance from the Moon to which 
these lines can be traced does not imply necessarily an equally great 
extension of the true halo. 

Lieut. Brown, of Lord I4ndsay*s party, saw omly a continuous si)ectrum 
without bright lines. Mr. Carpmael, observi^ at Estepona, saw three 
bright lines in the spectrum of the corona. He considers the one in the 
green to correspond with 1559 Kirchhoff. 

The observations with the polariscope show that a portion of the coronal 
light is polarised ; and though the results as to the plane of polarisation 
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are interpreted differently by different obsenrers, there seems reason to 
suppose with Mr. Banyard that the light is polarised radially, showing that 
the corona and halo may possibly reflect solar light as well as emit light of 
their own. 

. There is one observation made by Prof. Young which is of so much 
importance that it will be well to give an account of it in Prof. Langley's 
words : — 

" With the slit of his spectroscope placed longitudinally at the moment 
of obscuration, and for one or two seconds later, the field of the instrument 
was filled with bright lines. As far as could be judged, during this brief 
interval every non-atmospherie line of the solar spectrum showed bright ; 
an interesting observation confirmed by Mr. Pye, a young gentleman whose 
voluntary aid proved of much service. From the concurrence of these 
independent observations we seem to be justified in assuming the probable 
existence of an envelope surrounding the photosphere, and beneath the 
chromosphere, usually so called, whose thickness must be limited to two or 
three seconds of arc, and which gives a discontinuous spectrum consisting 
of all, or nearly all, the Fraunhofer lines showing them, that is, bright on 
a dark ground.'* 

Bapid and imperfect as this early sketch must necessarily be of the 
observations of the last eclipse, it shows a distinct and important gain to 
our knowledge of solar physics. 

Some extremely valuable results, due to the researches of 
Physicists in Spectrum Analysis, are then adverted to : — 

In the winter 1867-8 Angstrom found the b'ght of the auroral arc to be 
nearly monochromatic, giving in its spectrum a single brilliant line in 
the green near the group of calcium lines, and traces of three feeble bands 
nearF. This observation was confirmed by Struve. In 1869 Professor 
'TVinlock observed five bright lines in the green and blue parts of the 
auroral spectrum. 

During the past year a brilliant line in the red portion of the spectrum 
has been detected ih some parts of the auroral display. This Hue was 
observed first by Mr. EUery, at Melbourne, on April 5, 1870. 

On October 25 Zollner compared the position of the red line with the 
lines of lithium and sodium. From the position of the auroral lines rela- 
tively to these, he considers that it falls in the spectrum very nearly where 
a group of atmospheric lines occurs in the solar spectrum, having a mean 
wave-length of 0*0006279. Zollner suggests that this auroral spectrum, 
which does not correspond with any known spectrum of the gases of the 
atmosphere, may be a spectrum of one or more of these gases of an order 
we have not yet been able to obtain experimentally, since we can only have 
to do with thin strata of gas, whereas the auroral light may come from an 
enormously thick layer of one or more of the gases of the atmosphere at a 
relatively low temperature. 

Mr. Lockyer, in continuation of his important researches on Solar 
Physics, coiisiders that he has now evidence, from the different behaviour 
of the line and the line near D, that the latter does not belong to hydro- 
gen — a result in harmony with the absence of the line near D, from the 
different spectra of hydrogen obtained experimentally. 

His observations show, he believes, that prominences may be divided 
into two classes — ^those in which great action is going on and lower vapours 
injected, and those which are tranquil so far as wave-length goes, which 
are usually high, bright, and persistent. 

While observing a solar spot with the spectroscope, on April 16, Mr. 
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liOckyer saw "the whole prominence speetnim was built up of single 
discharges shot out from the region near the limb, with a velocity some- 
times amounting to a hundred miles in a second. On the following day, 
using a tangential slit, he found in the spectrum of the base of the pro- 
minence hundreds of the Fraunhofer fines beautifully bright." Mr. 
Lockyer considers that he has evidence that at the present maximum period 
of sun-spots not only is the region of a spot comprised by the penumbra, 
but the chromosphere also is shallower than in the year 1868. 

Prof. G. A. Young has succeeded, by means of a spectroscope having a 
dispersiTe power of thirteen prisms of heavy flint each with an angle of 
55°, attached to an achromatic telescope of 6*4-ii><^^ aperture, and 9 feet 
focal length, in obtaining photographs of the solar prominences. Negatives 
have been made which wow clearly the presence and general form of the 
protuberances, but at present the definition of details is unsatisfaetory. 
The hydrogen line y (2,796 of KirchhofT), though very faint to the eye, was 
found to be decidedly superior to F in actinic power. 

PtofessoT Bespighi has done good service in the same field of research 
by mapping all the prominences which appear around the sun from day to 
day, and arranging them for each day in a straight line, so that the appear- 
ances for different days by being placed under each other admit oi easy 
comparison. 

Valuable additions have been made during the past year to the apparatus 
employed in spectroscopic research. The most important of these, doubt- 
less, are improved methods by which the prisms of a spectroscope can be 
brought automatically to the position of minimum deviation for any pait 
of the spectrum to which the observing telescope ia directed* 

Independent methods by which this important addition to the 
spectroscope has been successfldly accomplished are described by 
Mr. Browning and Mr. Grubb, and valuable suggestions contained 
in a paper by Mr. Proctor. Ingenious apparatus for recording 
the lines seen have also been detised. 

Three minor planets have been discovered within the last 
twelve months, Lydia (110) at Marseilles, by M. Borelly, on 
April 19; Ate (ii>) at Hamilton College, Clinton, New York, by 
Dr. C. H. F. Peters, on August 14 ; and Iphigenia (ns) also by 
Dr. C. H. F. Peters, on September 19. 

The following comets have been under observation since the 
date of the last Report. Three of them were detected by 
Dr. Winnecke. Comet I. 1870, discovered by Dr. Winnecke, at 
CarlRruhe, on May 29 ; Comet 11. 1870, discovered by M. Coggia, 
at Marseilles, on August 28 ; Comet III. 1 870 (Periodic Comet 
of D 'Arrest), detected by Dr. Winnecke, on August 3 1 ; Comet 
IV. 1870, discovered by Dr. Winnecke, on November 23. 

The Beport then proceeds to give interesting notices of the 
new Zenith Sector, for the Indian Survey, constructed from the 
design of Colonel Strange, and most favourably reported on by 
Captain Herschel. It commends Professor Cayley's paper on the 
Graphical Construction of a Solar Eclipse, and Mr. Proctor's 
excellent Star Atlas, and his papers on the Distribution and 
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Distances of the Fixed Stars. The report narrates Dr. Briinnow^s 
observations at Dunsink, Ii^land, with the great South refractor, 
especially his researches on the parallax of a Lyrse and 61 
a Draconis, the former star giving o"*2i4, and the latter o'''255 ; 
and concludes with an account of Lord Rosse*s further experi- 
ments on the heat of the Moon, and Mr. Browning^s description 
of changes of colour oh the belts of Jupiter. 

The President's Address. 

Mr. Laasell stated that no medal had been awarded this year, 
but that it must not be inferred from this that there were no 
astronomers worthy of such a reward, but rather the reverse. 
The fact was,- that recently one science had become so dependent 
on others that it frequently happened two or more persons were 
associated in their researches, and it became difBcult to apportion 
their share in the results, or to give a medal to one without doing 
injustice to the other. A double medal had been suggested as 
the remedy, but as the bye-laws appeared to prohibit this, it 
might be worth while to consider the propriety of altering them 
in this respect. The President also said that as the number of 
the satellites of Uranus still seemed doubtful, he would suggest 
the devotion of some large telescope, and the time and labour of an 
observer, to clear up the matter. The delay in the completion of 
Mr. NewalFs telescope, which was peculiarly fitted for such work, 
was much to be regretted, but as the position of the planet was 
very favourable, though now declining in altitude, he hoped the 
subject would not be lost sight of. 

It was moved by Lord Lindsay, and seconded by Admiral 
Ommaney, and resolved — 

That the Report and President's Address be received, printed, 
and circulated in the usual manner. 

An additional 100 copies were ordered to be printed on account 
of the interest taken in the Eclipse Expeditions, to supply the 
observers and others not Fellows of the Society. 

W. C. Russell, Esq. and T. Elgar, Esq. were balloted for and 
duly elected Fellows of the Society. 

Major-General Boileau, Captain Parsons, and Mr. Carpenter 
having been appointed Scrutineers, the ballot for the election 01 
Officers took place. The following were chosen : — 

President : 
William Lassell, Esq., F.R.S. 

Vice-Presidents : 

J. C. Adams, Esq., M.A., F.R.S., Lowndean Professor oj 
Astronomy^ Cambridge. 
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G. B. Airy, Esq., M.A., F.R.S.,\4«^ronowier-i?(?^aZ. 

A. Cayley, Esq., M.A., F.R.S., Sadlerian Professor of Geometry ^ 

Cambridge, 
Rev. Robert Main, M.A., F.R.S., Radcliffe Observer. 

Treasurer: 
Samuel Charles Whitbread, Esq., F.R.S. 

Secretaries : 

Edwin Dunkin, Esq. 

William Huggins, Esq., F.R.S., D.C.L., LL.D. 

Foreign Secretary : 
Lieut. -Col. Alexander Strange, F.R.S. 

Council : 

John Browning, Esq. Captain William Noble. 

J. Buckingham, Esq. F. C. Penrose, Esq. 

Thos. W. Burr, Esq, Rev. Charles Pritchard, M.A., 

Warren De La Rue, Esq., F.R.S., Savilian Professor 

D.C.L., F.R.S. of Astronomy^ Oxford. 

E. B. Denison, Esq. R. A. Proctor, Esq., B.A. 

George Knott, Esq. Balfour Stewart, Esq., M.A., 
J.NormanLockyer,Esq.,F.R.S. LL.D., F.R.S. 

Upon the motion of Mr. C. V. Walker, seconded by Mr. Birt, 
the tiianks of the meeting were voted to the retiring officers, and 
the Society adjourned. 



We have received Mr. Burt's report of the Lunar Map and 
Catalogue, up to Dec. 31, 1870. 

Solar Eclipse. — ^Mr. A. Brothers, of the Syracusan Exhibition, 
was successfid in taking no less than five photographs during the totality. 
The last of his photographs is considered to be of great value and 
importance. 

Mr. Newall's great 25-inch Refractor. — In answer to 

enquiries, Mr. Newall informs us that the mounting of the great refractor 
is not yet finished. The chief parts were sent to him nearly a twelve- 
month ago. The telescope was erected in March ; in August the eye-end 
arrived, but it is still incomplete, requiring focussing adjustment. Illumi- 
nation, micrometer, and divided circles are also desiderated. We trust that 
before long we shall hear of the entire completion of this very important 
instrument, and thus that no more time than is absolutely necessary will 
be expended. It will be a great pity that science should longer be deprived 
of the fruits of this great undertaking, if it can be avoided. 

Mr. Grubb and the Great Melbourne Telescope. — Mr. Grubb, 
in a pamphlet, dated Dublin, March 23, 1870, denies all the charges brought 
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against the great telescope. He examines and answers all the objections in 
order. " So far as the piers of the instrument are concerned, there has been a 
double mistake at Melbourne, viz. : first, the allowing of a tracing sent under 
the caution, that it should not be usedfwrther thanjor the foundation of the 
piers, to get into Mr. Le Sueur's hands without that caution being affixed ; 
and secondly, the mistake of Mr. Le Sueur in using that tracing instead of 
the true one, with which he was well acquainted here.'* In this tracing it ap- 
apears the clock hole was 3 feet wide by 4 feet high, instead of 2 feet 8 in. 
by 1 foot 1 1 in. The defects noticed in speculum A, he affirms to arise 
from the improper way in which the shellac coating was removed ; first, 
that the shellac had not been entirely removed ; secondly, that the surface 
was sticky in parts ; thirdly, that methylated spirits had been used instead 
of alcohol. He also reprobates the use of water in the cleaning process. 
" There is," says he, "abundant evidence that speculum A has become 
unfitted for present use solely from injudicious treatment at Melbourne,** 
He goes into all the other objections which have been made. We would 
gladly give more detail if we had space. 



COBBESFONDENCE* 



N.B. — We do not hold ouiselves answerable for any opinions 

expressed by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



THE LATE SOLAS ECLIPSE, 



Sir, — I had forwarded my telescope to Gibraltar, intending to proceed 
thither firom Malaga on the 21st December, but &om the delays so inci> 
dental to travelling in Bpaia I was unable to do so, and could only observe 
the eclipse horn the latter city with no other aid than that of a small pocket 
glass and power of 15'. 

As the weather, however, was somewhat more &.vourable at Malaga than 
at most of the selected stations, a few details of what was seen there may 
not be without interest by way of comparison with observations made else- 
where, and with better apphances. 

In order not only to see what might be possible of the eclipse itself, but 
also its effects upon terrestrial oljjects to the greatest advantage,. I selected 
for my station the old Moorish castle, which commands a fine view of the 
city immediately below it, the beautiM plain with its surrounding moun- 
tains, and the bay over which the sim was. 

The sky on the forenoon of the 22nd was covered with an upper stratum 
of thin fleecy clouds, while lower, large heavy masses, moving rapidly, 
threatened to hide the sun altogether, and after the first contact it was only 
visible at intervals till about 11.30, when they became nearly stationary, 
and observing a respectful distance from the great luminary, allowed us to 
witness the eclipse till the totality. As this drew nigh the great diminu- 
tion of light was very striking, and just before it the shadow of the moon 
was seen advancing from the north-west> deepening the gloom in which the 
distant mountains were already enveloped into darkness. 

With the glass the small portion of the disc still imcovered appeared 
both shorter and wider than I expected, and was more like the segment 
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made by the projection of a laige circle upon a smallpr, and the -final ex- 
tinction of the light immediately after seemed to me more rapid and sadden 
than in the eclipse of 1851. 

The disappearance was no sooner complete than I perceived on the moon's 
western limb a beautiful and very delicate semicircle of a pale red tint, and 
the corona was instantly formed all round. Its general breadth was about 
one-fourth of the moon's diameter, but some of the rays were obriously 
longer, and three in particular very much so, one of these being about 
20^ to the west of the yertez, another 40°, and the third 100^ to the east 
of the same point ; and with the glass I perceived in the first and third a 
small conical-shaped light of a whiter colour, projecting about %' from the 
moon's limb. 

To myself and three other observers the colour of the corona was pale 
red, but a fourth spectator thought it bluish-green ; it was, however, de- 
cidedly different from the bluish-white tint of that I saw in 1 85 1. Instantly 
on the sun's disappearance Venus flashed out, and from her proximity to it 
added very much to the effect. One star likewise was visible through an 
opening to the N.N.E., but the place of Mercury was covered by clouds, and 
I could discern nothine of Saturn with my small glass. 

Turning to the landscape below, the scene was very grand and solemn, 
although the obscuration was certainly less than I observed at Helsingborg 
and Orduna, while the darkened sun with its lurid crown was indeed a 
"sign in heaven," inducing feelings of awe and reverence. 

The sea horizon about 20° both east and west of the sun, but not below 
it, was of a fine yellow sunset colour. This struck me as singular, for the 
same phenomenon at Orduna in i860 appeared on the horizon opposite to 
the sun, on the outer side of the shadow, and although at Helsingborg, in 
1851, the greenish and reddish tints were then below the sun, we were 
very much nearer that side of the shadow ; but in the present instance we 
were lookiog across three-fourths of it to the south, while no colour what- 
ever was visible to the north, on which side the edge of the shadow was not 
above 20 miles distant. 

I had no opportunity of noticing what effects the eclipse produced upon 
animals, &c. These were probably, from the state of the weather, less 
marked than on former occasions; but at the moment of totality a universal 
exclamation burst forth from the city below us, but whether of surprise 
and wonder, or of fear, as it was at Orduna, I cannot say. 

Of a very good case of meteorological iustruments I could make no use, 
further than to note that the temperature fell from 60*' to 55°. The wind 
also increased in strength to the middle of the eclipse, and fell again after 
it. I am, Sir, your obedient servant^ 

Ealing: Feb. 13, 1871. WM. L. BANKS. 



AUBOBA B0BEALI8. 



Sir, — The brightest Aurora that I ever saw in this country was observed 
here on the night of the 12th inst. Its characteristics consisted of broad, 
comparatively steady, areas of white, and greenish-white light. There were 
but few moving beams or coruscations. Bed light sometimes appeared for 
brief periods in one or two places. At 9h. 42m. G.M.T., a broad ill-defioed 
arch to the south passed over Sirius and under Eegulus, crossing the 
equator, east of the meridian, at an angle of about 27^, about the same 
as the magnetic variation here. At this time there was a corona formed 
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above Castor, perpendicular tx) the arch at the point of intersection. The 
display now seemed to forsake the northern parts of the sky, whtle the 
south, down to an inconsiderable altitude, and the east^ and the west, were 
brightly illuminated. Orion was in a flood of light, and continued so for 
hours. 

In the spectroscope only the strong green line appeared, but this with 
unusual brilliancy. It was given by the sky all round, and even by the 
earth. In the reflected light from the ground at my feet it was quite 
discernible. 

The Aurora had but little declined at 2 o'clock, when I gave up observing. 

J. BIRMINGHAM. 

Millbrook, Tuam: Feb. 15, 1871. 



CHANGES ON JUPITER. 



Sir, — ^I beg to send you a few notes made during the months of December 
1870 and January 1871, and also a few sketches. 

Persifstency of Band No, 2. — As Mr. Birmingham truly remarks, this 
very fine streak has been remarkable for its persistency. Veiy little change 
was detected here during the whole of the last apparition, while the changes 
in the southern hemisphere were exceedingly remarkable. Since the re- 
appearance of the planet, however, well-marked changes have been noticed 
and confirmed night after night. These may be thus enumerated : first, 
the appearance of three dark protuberances on the southern edge of the 
band ; second, one or two dark spots have been seen on the northern edge ; 
third, the entire band has been seen very faint, but still broad as usual ; 
fourth, the northern edge has been seen dark and sharp, while the southern 
edge remained faintly defined ; fifth, its width varies slightly in different 
parts, the average being %" ± . The distance of this band from the one to 
the south (No. 3) still remains about 4''. 

Ncs. 5 and 6 are, as during the last apparition, very interesting objects, 
whether we regard the curious forms seen on or near them, or the changes 
they have undergone and are still undergoing. It was in the bright zone 
between these streaks that the fine oval of 1869-70 was seen so long. On 
the south edge of No. 5 a curious square form, as dark, nearly, as the belt, 
was seen some months ago, and up to December 1 870 presented a fairly 
uniform appearance. During January 1871, however, it was often seen, 
but was much less sharply defined and more difiuse. It was also followed 
by two dark protuberances, while occasionally, under good atmospheric 
conditions, three dark forms were seen. 

No. 5 may often be seen nearly as broad and dark as No. 2. To the 
south of No. 5 may sometimes be seen two narrow bands; and, calling the 
northern one No. 6, it may be described as a rather dark band, half the 
width of No. 5, and as far south of No. 5 as that band is south of No. 4. 
Calling the most southern band No. 7, it may be described as narrower than 
No. 6, and as far south of No. 6 as that band is south of No. 5. To the 
'south of No. 7 is seen the dusky band-like north boundary of the shade 
about the southern pole. Such was the appearance of this region at 9 p.m. 
January 26th, 1871. 

The central zone presents less of character than during 1869-70. The 
festoons are usually, perhaps always, seen when the air is good ; but the 
dark mottled character of the zone is less notable than it was. Occasionally 
dark streaks are seen in it, and thoy are parallel to the belts. 
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As seen in Mr. Oossley's large refractor, the colour of this zone is very 
slight indeed. 

No. I has become broader since 1869. 
No small bright spots have lately been seen on the disc. 

I am, Sir, yours very truly, 

JOSEPH OLEDHILL, F.G.S., F.M.S. 
Mr. E. Crossle/s Observatory, 
Park Eoad, Halifax: 
Feb. 3rd, 1871. 



ON THE EVANESCENT NATURE OF THE BELTS OF JVFITER, 



Sir, — On the evening of "Wednesday last,' the 8th inst, between 8 and 
9 P.M., I was examining Jupiter, in company with a friend, with an 8-in. 
O. G., when we were rather surprised to see a well-defined dark belt 
unusually near the north pole of the planet, and after looking at other 
objects for some time, we again turned the telescope upon Jupiter, and 
found the same belt still there ; but on looking for it again in about 20 
minutes, we found to our surprise that the polar belt had entirely dis- 
appeared, no trace of it being left. No apparent change had taken place 
in the other belts, which were very clearly defined, particularly those north 
and south of the equator. 

The above seems a corroboration of a similar thing seen by Sir William 
Herschel, and I have thought that an account of it may possess some 
interest. 

I am, Sir, your obedient servant. 

Yew Tree Koad, Edgbaston : S. ADAMS. 

Feb. 13, 1 871. 



SUPPOSED CHANGES IN CELESTIAL BODIES, 



Sir, — I was lately struck with a remarkable instance of how little some 
of our popular lecturers keep themselves up with the actual state of 
astronomy, even in regard to facts to which they appeal. I happened to 
hear a lecture by Dr. Gumming, the other day, in my own neighbourhood, 
in which he stated that " signs in the Sun and in the Moon " had been 
witnessed lately ; and in support of the latter assertion, appealed to changes 
which had been observed in the lunar crater Linnoeus. 

By a rather amusing coincidence, I received about the same time a letter 
from my Mend Mr. Birmingham, of Tuam, in whicli occurs the following 
passage : — ** I had a peep at our old friend linn^ the other night, and on 
the terminator for the - second time in my life, and found it a small crater 
with the edge higher in the west than in the east. I do not believe there 
has been any change whatever." 

I need scarcely remark, that this statement of Mr. Birmingham's is con- 
firmatory of the conclusion which astronomers generally have for some 
time accepted. I omit all reference to the erroneous view of the nature of 
the supposed alteration in the appearance of the crater, in imagining that 
the discovery would have implied any new amount of activity on the surface 
of our satelHte, and remain 

Yours faithfully, 

Blackheath: Feb. 14, 1871. W. T. LYNN. 
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PROPOSED OBSERVATIONS OF VENUS. 



ObsenriDg Astronomical Society. 

Sir, — The committee of the above Society have decided to undertake a 
series of systematic observations of the plajnet Venus during one complete 
revolution, for the purpose of obtaining results that shaJl lead to our 
becoming better acquainted with the markings which are visible on her 
surface, and a correct knowledge of their forms and permanency. 

In common with all other observers, it has been a matter of regret to 
them that although this beautiful object approaches nearer to us than any 
other member of the solar system (our satellite excepted), yet that our 
knowledge of its superficial condition should be far less than of those 
planets less favourably situate. In most astronomical works the information 
concerning Venus is very meagre, whilst the drawings of its appearance 
exhibit, in the majority of cases, merely a blank crescent. 

Yet in turning to the ancient observations made of this planet, the 
committee have been struck by the large number recorded, many exhibiting 
well-defined markings, and when they consider the numerous observations 
of the same character made of late years, including several important ones 
by members of the Society, it seems evident that the satisfactory examina- 
tion of this planet is not so difficult as is generally represented. It was 
seen further, that if a proper discussion and analysis of all recorded 
observations were made, the result might be a large addition to our know- 
ledge of the planet's surface. 

The committee, therefore, in inaugurating this most important move- 
ment, divide the work to be done into three branches : — 

I. The formation of a sub-committee of astronomical observers (including 
non-members of the Society) for the purpose of continually observing Venus 
during one complete synodical revolution. 

II. The collection of as many ancient observations and drawings of the 
planet as possible. 

III. The collection of modem data from existing observatories, and from 
public and private records. 

At the conclusion of the observations of the sub-committee, the results 
obtained, together with the ancient and modern observations collected, 
will be placed in the hands of a competent astronomer for complete 
analysis and discussion, when the results obtained will be published. 

Those observers who are willing to join the " Venus Observation sub- 
committee '* are requested to communicate their names and addresses to the 
Hon. Secretary of the Society, before March 10, stating the aperture and 
power of the instrument they intend to employ. 

The observations will commence on March 20, previous to which a 
circular, containing full instructions, will be issued to every observer who 
has expressed his willingness to assist in the project. 

I am, sir, truly yours, 

WILLIAM F. DENNING, 
Ashley Boad, Bristol : Hon. Sec. Observing Astronomical Society. 

Feb. 15th, 1 87 1. 

\* In reference to the above undertaking, the Kev. T. W. Webb says : — 
" As regards the planet Venus, I enter fully into your idea. That beautiful 
planet has never received due attention, and the O. A. S. would do excellent 
service in accumulating materials for a thorough investigation of its 
surface." 
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THE SUPPOSED NEW PLANE! VULCAN. 



Sir, — During the period from March 20 to April 10 it is intended 
to make another systematic series of observations of the snn, with the 
object of detecting the suspected intra-Mercurial planet Vulcan in transit, 
and I shall be glad to hear from any of your readers who may feel desirous 
of rendering their assistance. If the weather is sufficiently favourable, 
each person will observe the solar disc during a certain time on every day 
throughout the above period, and it is to be hoped that by these means the 
sun will be kept under continual examination. 

I am, Sir, truly yours, 

WILLIAM F, DENNING, 

Bristol : February 15, 1871. Hon. Sec. 0. A. S, 



MOCK MOONS. 



Sir, — ^My namesake has been the fortunate spectator of an unusually 
perfect display of a somewhat rare phenomenon, which however, I suspect, 
if it were carefully looked for, would be found of more frequent occurrence 
than may have been supposed. The colour not being so conspicuous as that 
of the parhelion, it may easily escape notice among clouds of a somewhat 
similar aspect. There are, however, unquestionably seasons of long 
duration — possibly of periodical recurrence — during which these appear- 
ances, whether connected with sun or moon, are extremely uncommon. I 
have formerly recorded paraselense on several occasions, but not for some 
years past. They have been referred to, I find, by Pliny, Eutropius, 
Hevel, and in our own country by the astrologer Lilly ; and a fuller search 
would no doubt bring many more instances to light. A mock moon and 
several other singular appearances are described in Nature 26 January 
1 871 (the lower wood-cut, by the way, has evidently been inverted by the 
printer). A season of frequency may possibly now have commenced, and 
many of your readers may be interested in keeping watch for both solar 
and lunar appendages of this nature. 

T. W. WEBB. 

Hardwick Parsonage : Feb. 1871. 



Sir, — J. Webb will find an account of mock moons seen in England in 
Symons's Meteorological Magazine for November 1 869. I have seen mock 
moons here on six nights during the last six years, but perhaps they are 
rarer in the south. 

Sunderland: loth Feb. 1871. T. W, BACKHOUSE. 



^ir, — J. Webb will find an account of paraselenae seen in this country, 
as well as in others, in Thomson's Meteorology^ pp. 242-244. On the 
theory of those appearances (that of parhelia and paraselense being similar) 
information is found in Loomis's Treatise on Meteorology, pp. 216-222; 
also in Kaemtz's Meteorology, pp. 426-440 (English translation). A 
drawing of a remarkable paraselene, seen in 1853 at Stone, is given in 
Speculum HartwelUanum, p. 389* 

a. J. w. 
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CRATER CHAma NEAR BULLIALDUS. 



Sir, — ^The singular crater chains of Copernicus are well known to most 
lunar observers, and their striking appearance just after sunrise has been 
the subject of frequent study ; but I should wish to bring into notice the 
existence of another group of crater chains which, though not so 00a- 
spieuous as that near the giant Copernicus, is yet deserving of attention. 

The region to which I allude lies to the south-west of Bullialdus ; here, 
on the night of July 7th, 1 870, using a power of so8 on my 6 j" Browning, 
with reflector, I found the hill 7 of B. and M. was yery clearly to be 
identified, and the outline of the broken-down crater ring, of which it forms 
a portion, could be well traced : but my attention was at once drawn to the 
region lying between y and $ ; here, stretching away from the ring of which 
7 forms a portion, I saw several crater chains, the individual craters being 
smaller than those near Copernicus, but yet clearly possessing the same 
characteristics ; one stream of craters at a little distance from 7, was noted 
as crossing another stream at right angles ; the south-west slope of Bullial- 
dus I found to be roughened with innumerable minute hillocks streaming 
far out into the surrounding plain, with numerous crater rows amongst 
them. 

On referring to Beer and Madler^s map, I found that not a trace of this 
wonderful region, second only to that of Copernicus, is indicated, and my 
object in drawing the attention of the readers of the Astronomical Register 
to the subject is to ascertain whether these craters have been formerly 
observed, as I have been unable as yet to find any notice of them. Could 
we be sure that B. and M.'s delineation accurately represents the appear- 
ance of the district at the epoch of their map, we might then fairly point 
to this case as indicative of recent eruptive action. 

It then becomes of interest to ascertain whether these craters have been 
before noticed, when they were first seen, or whether any observer is able 
to supply corroborative evidence that the region has been formerly 
observed as B. and M. have drawn it. 

H. MICHELL WHITLEY. 

Penarth, Truro: Feb. 10, 1871. 



A BRILLIANT METEOR. 



Sir, — ^Yesterday evening about ten minutes past nine, while walking 
along a road, I was suddenly startled by a flash of pale-coloured violet 
light, 80 intense and vivid, that the trees, hedges, a wall, and the very ruts 
in the road were distinctly visible for half a mile in front. Thinking it 
was lightning, I expected that the next moment I should be plunged in 
darkness, but to my surprise the light continued, and even grew, more vivid. 
It cast my shadow in front ; and in wonder, half expecting to see a sun, I 
turned, and as I turned could see the fields and hedges on my right for 
nearly a mile, and a wood at the end as plainly as in daylight. Then 
looking up, I saw a meteor darting towards the west. It disappeared almost 
the moment I saw it, but the trail remained for nearly two minutes. It 
was at first nearly straight, but gradually curled up at the ends, grew 
broader in the middle, and finally seemed to become so difiused in the 
atmosphere as to disappear. It appeared to be aboat two degrees to the 
west of the lower part of Orion. I have seen almost all astronomical and 
meteorological phenomena, but never observed so intense a light emitted by 
a meteor. It somewhat resembled the effect produced by the coloured 
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rockets at the dystfil Palace fHes, I fancied I heard a hissing noise 
whilst the light continued, bnt this I consider a delusion, having frequently 
believed I heard crackling sounds dtiring an aurora, which sounds science 
disbelieves. I put the phenomena down to what I may, perhaps, call 
homology of the senses, for I notice, if I toudi brass and see it^ I feel a 
disagreeable taste in my mouth. Why not, then, upon seeing particular 
kinds of light, should I not hear, or fancy I hear, sounds ? — people sometimes 
imagine their names are called when no one speaks, as if there were memory 
of the ear. Now a quick flashing light carries the idea of crackling ; the 
quick passage of a body that of hissing, as a bullet — ^thns, may not the 
senses be excited one by the other? 

Whilst writing, I would wish to make a remark upon another subject. 
I see that attention has been recently called to the question as to 
whether or no the sun's rays, after passing through a vacuum, possess 
any heating power, it being still alleged that the rays, concentrated by 
a lens, wiU not melt ice in a vacuum. That some decrease of heat 
does accompany vacuum I imagine to be a fact, since at the summit of 
mountains, where the air is very rarefied, and so approaches to a partial 
vacuum, the rays of the sun produce scarcely any heat at alL This has 
been attributed to the absence of radiation, but I question if this completely 
accounts for the phenomena. If all mountain tops were mere points it 
might be so, but many mountain ranges are surmounted by table-land of 
vast extent, yet here the atmosphere is colder than on plains on a level with 
the sea, though the radiation must be the same. Possibly when atoms of 
air are wider apart» when air is rarefied in partial vacuum, tiie heat may pass 
as it were through, whereas, when the atoms are closer together, they are 
arrested. If it should be demonstrated that the sun's rays upon passing 
through a vacuum are shorn of heat, I think an aid will be gained towards 
the examination of the sun. It has hitherto been found necessary, has it 
not^ upon looking at the sun through a telescope, to employ blackened or 
coloured glass to protect the eye from the intense heat and glare ? Might 
not a vacuum be substituted for this coloured glass, allowing of a perfectly, 
unobstructed view ? If heat only was arrested, and the glare remained, 
possibly some means might be contrived to diminish the aperture, or shroud 
the eye, examining a small part of the disc only at one time. 

Yours, very respectfully, 

RICHARD JEFFERIES. 

Coate, Swindon, Wilts. 



To the Editor of the Standard. 



Sir, — ^Last evening, while walking, at about 9.13 p.m., a light appeared 
suddenly in the heavens, and, on looking up, I saw a very laige and bril- 
liant meteor, in an N.E. direction, which slowly described an arc of a circle 
terminating in the S.W., leaving in its track a long streak of fire of 
different colours, which remained stationary for several seconds, and then 
gradually faded from view. Perhaps some of your numerous scientific 
readers may famish you with a better description of this striking phe- 
nomenon. I am, yours, &c., 

JAMES BLAKE. 

Dockyard, Portsmouth : Feb. 14. 
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OBSERVATIONS FOR MARCH 1871 * 

MOON'S TEBMINATOR, 

Selenographic longitudes of the points of the Lunar Equator and of 60^ of 
northern and southern selenographic lat., where the sun'ff centre rises or sets. 
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VARIABLE STARS. 
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X Tauri 














127 


8 Librae 














7-5 


X Tauri 














141 


Algol 
















S Coronae 


15 


>5 


«9 


+ 
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THE PLANETS FOR MARCH. 



At Transit oybb thb MsBiinAir of Grbbnwich. 



Flanets 


Bate 


Right 
ABoensicm 


DecUnatioii 


Diameter 


Meridian 
Foaeage 






h. m. H. 


' 




h. m. 


Mercury 


ist 


21 36 41 


— 16 14 


5"-4 


22 57'5 




15th 


23 5 42 


8 8^ 


5"-5 


23 31-3 


VentiB 


I9t 


3 15 


-0 54 


io"'6 


I 27*6 




15th 


I 6 19 


+ 6 19 


io"*9 


» 3 55 


Mars 


ISt 


12 25 25 


+ 1 15 


I5"7 


»3 477 




15th 


12 8 24 


3 * 


i6"-8 


12 357 


Jupiter 


ISt 


5 3 4a 


. + 22 34 


37"'5 


6 27*2 




13th 


5 « 44 


22 42^ 


36"-o 


5 37*» 


Saturn 


1st 


»8 34 57 


-22 24j^ 


I4"-2 


19 56-3 




15th 


18 38 18 


22 21^ 


i4"-6 


19 51 


Uianns 


2nd 


7 39 " 


+ 22 2| 


4"-2 


8 58-4 




14th 


7 38 13 


22 4i 


4"-2 


8 10*2 



Mercury may perhaps be seen in the morning at the beginning of the 
month, but it is not well situated for obserration. It rises about half an 
hour before the sun at the beginning of the month. 

Venus is fairly visible at Uie beginning of the month, setting about 1.30 
after sunset at the banning of the month, the intervid increasing to the 
end of the month. 

Mars is well situated for observation all through the night at the end 
of the month. He rises before sunset. 

Jupiter will still be visible till early morning. It sets at the end of 
the month at about 4h. 408. 

Saturn can be seen in the morning, rising towards the end of the month 
four hours before sunrise. 

ITranas is very well situated for observation. 

New Books. — Mr. Proctor's work on the Sun, and Professor 
Smyth's treatise On an Equal Surface Projection, will be noticed in our 
next Number. 



arOTZCBB TO COA&B8POVSBVT8. 



We are oUiged to postpone, for want of space, the Bev. Mr. Ingrain's article, ** Snn 
Spols and tbe Solar Bclipee," and other valoable papors. 

Bbratum.— A.t page 37, for Buckingham read Birmingham. 

Our readers may have noticed that No. 97 (January) was wrongly paged. We hare 
reprinted the Number, as otherwise the 9th Yolmne would have been incorrect in this 
partioolar. 

In deference to an expressed wish, the Contents are restored to the position they 
formerly occupied on the first page of the wrapper. 
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ASTRONOMICAL OCCURRENCES FOR MARCri 1871. 



DATS 


Principal Ooourrenoes 


Jupiter's Satellites 


Meiidian 
Passage 


Wed 


1 

2 

3 
4 

5 
6 

t 

8 

9 

10 

11 

12 

13 
14 


h. m. 


Sidereal Time at Mean 
Noon, 22h. 35m. 23*8 




h. m. s. 


h. m. 
Moon 

7 53*3 


Thur 


H47 

6 14 

657 


Conjunction of Moon and 

Uranus, <P 46' S. 
Occultation of Uranua 
Reappearance of ditto 






8 44*8 


Fri 


1 


Satum*8 Rin^ : 

Major Axi8«35"'9} 
Minor A xis »■ 1 5"*46 


3rd Tr. L 
„ Tr.E. 
„ Sh. I. 

2nd Oc. D. 

3rd Sh. E. 


6 I 
84A 

11 18 

12 14 

H 5 


9 370 


Sat 




Meridian Passage of the 
Sun, iim.588.afr«rMean 
Noon 


lat Oc. D. 


12 33 


10 29*2 


Sun 


15 57 


Gonj unction of Mercury and 
t Aquarii, cP i' N. 


»nd Tr. I. 

„ Sh.I. 

» Tr.E. 
Ist Tr. I. 
' „ Sh. I. 
Snd Sh. E. 
Ist Tr. E. 

„ Sh. E. 


646 
9 20 
9 26 

.?1 

12 3 

12 4 

13 24 


II 20*9 


Mon 


'5 39 


Full Moon 


Ist Oc. D. 
„ Ec. R. 


7 » 
10 34 41 


12 117 


Tues 


20 7 


_ 1 

Conjunotion of Moon acnd 
Mars, I© 27' S. 


1st Tr. E. 
9nd Ec. R. 
1st Sh. E. 


5 33 „ 

6 45 38 

7 5» 


Jupiter 
6 5*5 


Wed 








6 1*9 


Thur 










5 58-4 


Fri 




3rd Tr. I. 
„ Tr.E. 


10 
1245 


5 54*8 


Sat 






• 




5 5«-3 


Sun 




«nd Tr. I. 
1st Tr. I. 
9nd Sh. I. 
„ Tr.E. 
1st Sh. I. 


9 24 

U 4A 

II 58 

12 4 

13 3 


5 477 


Mon 


10 19 


C Moon*8 Last Quarter 


1st Oc D. 

„ Ec. R. 


8 58 
12 30 31 


5 44* 


Tues 


'3 43 

17 25 

18 24 


Conjunction of Moon and 

Saturn, oP 59' N. 
Occultation of B.A.C. 6161 

(6) 
Reappearance of ditto 


1st Sh. I. 
3rd Ec. R. 
1st Tr. E. 
tind Ec. R. 
1st Sh. E. 


7 32 
829 

8 29 

9 21 9 
948 


5 407 


Wed' 


15' 




Illuminated portion of disk 
of Venus 8=0*92 1 
of Mars =5 0*999 


1st Ec. R. 


6 59 24 


5 37-2 
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DATS 


Pztncipal Occomnoei 


Jupiter's SatelUtes 


Meridian 
Passage 


Thur 


16 
17 

18 
19 
20 

21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 


h* m. 


Sidereal Time at Mean 
Noon, 23h. 34m. 32*1 




h. m. 8. 


h. m. 

Mars 

12 30-4 


Fri 










12 25*0 


Sat 




Meridian passage of the 
Sun, 8m. 16s. after Mean 
Noon 






12 197 


Sun 


15 50 Opposition of Mars 
21 41 Conianctioii of Moon and 
Mercury, 30 7' N. 


SndTr. I. 


12 4 


12 143 


Hon 


i< 


• New Moon 


1st Oc D. 


10 55 


12 8*9 


Tues 






Ist Tr. I. 

3rd Ec. D. 
l8t Sh. I. 

„ Tr. E. 

„ Sh. E. 
Snd Ec. R. 
3rd Ec. R. 

Ist Eg. R. 


8 9 

9 23 30 

9 »7 

10 25 

11 43 

11 56 40 

>» 3 57 


12 35 


Wed 


16 25 


Conjonction of Moon and 
Venns, 40 40' N. 


8 55 14 


II 581 


Thur 


Saturn's Ring: 
Major Axi8=37"*o6 
Minor Axi8» 15"'82 


«nd Sh. E. 


6 40 


II 527 


Fri 










" 47*3 


Sat 


9 17 
10 23 








II 419 


Sun 


Occultation of B.A.C. 1272 

(6) 
Reappearance of ditto 






Moon 
4"87 


Mon 


S 6 
*S 55 


Conjunction of Moon and 

Jupiter, i«> lo^ N. 
Superior Conjunction of 

Mercury 


1st Oc D. 


12 52 


4S5'8 


Tues 


1844 


) Moon's First Quarter 


3rd Oc. D. 
Snd Oc. D. 
1st Tr. I. 

3id Oc. R. 

1st Sh. I. 


815 
9 24 

10 7 

11 3 
11 22 


5 44*5 


Wed 


22 53 

1 


Conjunction of Moon and 
Uranus, cP 59' S. 


Ist Oc D. 
„ Ec. R. 


7 22 
10 51 


6 347 


Thur 






2nd Sh. I. 

„ Tr. E. 
Ist Tr. E. 

„ Sh.E. 
Snd Sh. E. 


6 34 
6 49 

8 ^* 

9 18 


725-8 


Fri 




> — 1 — - 






8 172 
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LUNAB OBJECTS miTABLE FOR OBSERVATION IN MARCH iSju 

By W. R. Bibt, F.R.A.S. 

Objects to be observed 

GopemicuSj^craterchains between itand Eratosthenes. 

Anaxagoras, its streak system. 

AristarchnSft Eratosthenes, aspect of interior. 

Gassendi, its remarkable interior. 

Hevel, Lohrmann, Cavalerius. 

Cordilleras, D'Alembert Mountains. 

Promontoriom Agarum, Condorcet. 

Taruntius, Messier, Biot. 

Mare Nectaris, ridges on the western part. 

Mare Serenitatis, ridges on the western part 

Mare Serenitatis, small craters near the Terminator, 
west of LinnS. 

Mare Frigoris, Timseus, Bond,§ Barrow. 

Thebit. Straight "Wall, Alpetragius. 

Teneriffe Mountains,^ Archimedes. 

Bnllialdus, Agatharchides, || Ghnssendi. 
By adding the period of similar phase, 59d. ih. 28m., to the epochs of 
observation of the appearances of objects in January, the time in March 
will be given at which the same objects may be seen under nearly the same 
conditions of illumination. The position of the terminator as given, for 
example, in the February Number, if continued, should be registered with 
each observation. 

* Kasmyth's splry shadow, BOeDeLa Rue^s Diary 1868, may be looked for. I can find 
nothing like it : see English Meehante^ No. 291, p. ^. 

t Browning's teoond peak in Ajristarchus, see Studeni, April 1869, p. X92, may be looked 
for. Ck>n«nlt also English MeehaniCf No. 296, p. 210. 

t Winter solstice in N. hemisphere, N. pole in darkness. 

$ A group of fine formations exists in this part of the moon, ill fignred and badly 
described by Selenographers. The fine lozenge-shaped formation between TimsBos and 
Barrow it is proposed to name Bond, in commemoration of the discoverer of the obscure 
ring of Saturn. 

^ A group of mountains S. of Plato on the Mare Imbrinm, named to commemorate an 
astxonomer's experiment : see Monthly NoUces RJL.S.^ vol. xxiv. p. 20. 

II Adjoining Agatharchides is a ring nearly filled. It is not in Webb's Index Map, bat 
Is an interesting object for observation. 
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<C -0 
Midnight 
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• •• 


50 42 . 
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39 4 . 
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17 5 . 
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• • • 
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14 4» . 
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24 
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• • • 
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H7 34 . 
136 31 . 

125 36 . 
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• • • 


114 47 . 


27 


• • 


103 58 . 
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93 5 • 
82 2 . 
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• e • 


70 43 • 
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A8TB0K0MICAL BE0ISTEB— Sabfloriptions received by the Editor. 



To Deoember 1870. 

Field, H. 
Huggins, Dr. 
Kershaw, A. E. 
Webb, Bev. Eev. T. W. 

To January 1871. 
Forward, B. 

To March 1871. 

Brolhers, A. 
Coteworth, H. E. 
BUiott, B. 

February 20, 1871. Subscriptions after this date in our 



To April 1871. 
Lewis, H. K. 

To Jiuie 1871. 

3anks, W. L. 
0^)och, Miss. 
Slater, Jas. 

To August 1871* 
Locke, W. 

To September 1871. 
Pratt, H. 



To December 1871. 

Backhouse, T. W. 
Baldelli, Mdme. 
Barber, J. T. 
Oundelt G-. 
Glover, Bev. J. H. 
HiU, 0. 

Johnson, B. C. 
Perigal, H. 
Byland, J. G-. 
Vernon, Q-. V. 
Walker, G-. J. 
Whitbread, S. 0. 

To June 1873. 
Banks, R. 

noxt. 



The Astronomical Register is intended to appear at the commencement of each 
month; the Subscription (including Postage) is fixed at Three Shillings per 
Quarter, payable in advance, by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, ParHham, 
ffouset Pembui'y Road, Clapton, N.E., not later than the 15th of the month. 
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OBSERVATIONS Of JVPlTIiR. 



By JosBF^ Glbdhux, F.Q-.S., F,M.S. 
At Mr. OfomifffB Obflervatorj, Park Boad) Halifax. 



Partly owing to bad weather and partly to the fact that, soon 
afler a heavenly body h^s pasaed the n^eridian, houses and 
chimneys render good vision impossible, this planet ha« not been 
so carefully watched of late. The evening of March 4th was 
6ne, and some observations were ntade on the present appear- 
ance of the disk. The n^inute^ forms were, however, not well 
seen. 

At 6h. 37m, p.H. No. I was well seen : near the west limb t}4s hand was 
darkest and broadest. No. % was darli^ and broad along its western half, 
while that of the east was fainter. No. % was either bjtocvd&r or much 
better seen than is usually the case. 

The western half of No. 5 was fairly seen, its breadth being equal to that 
of Nok 4. About the centre of th&t part of the disk this b^nd seemed to 
f^fll down to No. 4. The eastern portion was not distinct. Five dark 
patches were seen under and in contact with No. 4 and having bright spaces 
between them: now and then t&ese came out as festoons or ovals. 

To the south of No. 5 was seen a broad dusky band about 3 times the 
width of No. 5. This is the position occupied by No. 6. It was not, how- 
ever, seen clearly cut off from the shaded region of the pole by a brighter 
portion, as is often the case. 

Its western and centr^J portions were darker than the resf. 

The amount of shading about the southern pole Was strikingly greater 
than that about the opposite pol6, 

The broad central zone was carefully examined, and has been seldom 
better seen. It was not only less coloured and fainter, but also more 
distinctly dappled (the cloud-like patches being larger) than it has 
been hitherto noticed. The dusky region abont the S. pole Wfis but 9, little 
less deeply shaded than this central zone. 

At 7h. 45m. the western half only of No. i was seen, while the eastern 
half of No. 5 was fully in view. This latter band at its western extremity 

VOL. IX. 
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(now central) sloped down to No. 4, as did the csastem end of Uie portion 
seen an hour before. 

F.S.— If Mr. Adams really observed a well-defined streak to the N. of 
band No. i (see Register for April 1870), the observation was well worth 
recording, independently of the sapid disappearance of the object; For 
neither during this apparition nor the last luus any band or marking been 
detected nearer the N. pole than No. i at this obeervatorv. 

The Equatorial and Polar Regione, — ^Bepeated observations seem to show 
that the depth of shade in these regions varies in different parts. Some- 
times the shading about the S. pole is much deeper than that about the N. 
(Feb. 25th, 1 871, at 7 f.x.) Sometimes the difference is scarcely percep- 
tible (March 13th, 1871, 8 p.m.) The central zone has been seen but littie 
darker than the southern polar region, as on the 4th of this month at 7 p.m., 
while at 8 p.m. on the 1 3th both poles were bright in comparison with the 
deep tone of the zone bounded by 3 and 4. 



ROYAL ASTRONOMICAL SOCIETY. 



Session 1870-71. 
Fifth Meeting, March 10, 1871. 
W. Lassell, Esq., F.R.S., President^ in the Chair. 
Secretaries — Dr. Huggins, F.R.S., and E. Dnnkin, Esq. 

The minutes of the last ordinary.meeting (January) were read 
and confirmed. 

Sixty- four presents were announced, including a copy of the 
second edition of Professor Roscoe's most valuable work on 
Spectrum Analysis, The thanks of the meeting were voted to 
the respective donors. 

William Mann, Esq., Royal Observatory, Cape Town ; E. W. 
Snell, Esq. ; and F. W. Levander, Esq., were balloted for, and 
duly elected Fellows of the Society. 

Mr. Talmage complained that the latter part of his paper on 
the Eclipse, in which he recorded his thanks to some officers of 
Engineers who rendered him most valuable assistance, had been 
cut out in its printing in the MorMly Notices^ and was informed 
by the Secretaries that the editor had full power in this respect 
over the printing of papers, and was referred to Professor Cay ley 
for his reasons. 

The following papers were announced and partly read :— 

On a Mode of Protecting Observers when using Reflectors of 
large size in the Open Air : by Mr. Browning. 

The author exhibited a model of his contrivance, and 
explained it orally. He said it was admitted that while large 
reflectors performed best when uncovered, this was certainly not 
the case with the observer, who was then exposed to the serious 
effects of wind and cold. He had therefore planned the model 
shown, and intended to have it carried out on the full size 
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necessary. The model consisted of three pillars, arranged on a 
triangular platform, movable on castors, between which a small 
room, suspended by puUies, and counterpoised, was made to 
ascend and descend by the change of weights in the room. This 
contained a desk for recording observations, and was well 
ventilated. The door could be iastened, to prevent the observer 
falling out, and to the upper open half a fhime was fixed, by which 
a hood cotdd be attached to the eyepiece of the telescope, thus ' 
keeping the wind off the observer, and placing his eye in 
complete darkness, as recommended by Mr. Proctor. Mr. 
Browning suffered much from exposure to the sun by day, as 
well as from cold, and he believed the white aides and ventilators 
would protect him from this inconvenience when obsefrving solar 
phenomena. 

Occultation of ri Cancri : by Capt. Noble. 

The times were given. 

Note on the Occultation of Uranus : by Capt. Noble. 

This was predicted for I4h. 7m. S.T. on February 3. The 
author adjusted his telescope on the planet, and at I4h. 5 m. 
S.T. returned to witness the occultation, but found Uranus had 
already disappeared. Such an error in the Nautical Almanack 
is rare, except in the case of Jupiter's satellites, where the 
predictions are sometimes many minutes wrong. 

Mr. Dunkin : The tables in use give an error of 1 5" in the 
place of Uranus, and as the moon moves 2*5" in a minute, this 
would produce an error of 4 or 5 minutes in the time of the 
occultation. 

Note on the Misuse of a common Symbol : by Capt Noble. 

The author protests against the use of the symbol ", which 
properly means seconds of arc, for any other purpose. In the 
Monthly Notices^ he has recently seen " 24" E. of Greenwich," 
and that Dr. Eobinson observed the eclipse with a telescope of 
'* 7" aperture," meaning in one place seconds of time, and in the 
other inches. 

The Astronomer-Royal : I always make a point of distinguish- 
ing seconds of time fix)m seconds of arc ; and as to inches, I write 
the word in full. 

Mr. Penrose : It is now quite the &shion for engineers and 
others engaged in mechanical operations to use ' for feet and " 
for inches. 

The Astronomer-Royal : Perhaps there is some excuse in the 
original etymology of the words, which were : — minuta prima 
and minuta secunda ; we have preserved minuta for the larger 
divisions and secunda for the smaller. Carpenters and such-like 
workmen are the only persons who use" for inches. It is 
convenient for them, who have noising to do with astronomers or 
observations. 
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The President: I havd been much struck by what the 
Astronomer-Royal has said, but the analogy is not cariied out ; 
' minuta are not used for smaller divisions, but for feet, which 
are larger. 

Mr. Penrose : It is quite hopeless to attempt to get carpenters 
and workmen out of this practice. 

The Astronomer-Royal : I tried to get the marks altered, but 
without success. The Germans appear to be the greatest 
offenders in confoimding seconds of time and arc, and using " for 
both, and inches as well. 

Observations of the Solar Eclipse of December 1870, mcuie at 
the Royal Observatory^ Greenwich : by the Astronomer-Royal. 

As tibis eclipse offered a favourable opportunity for detecting 
the errors of Hansen's Lunar Tables, the author arranged four sets 
of observations with the great equatorial and altazimuth. The 
measures included the N.P.D. of Uie cusps, the differences of the 
time (R.A.) of the limbs of the sun and moon, and the differ- 
ences of N.P.D. of the north limb of each of those bodies. 
Some of the early observations were lost through clouds, but 
the remainder formed the data for five equations. The results 
obtained show that the tabular excess of the moon's R.A. over 
the sun's R.A. requires to be diminished by 6*47'', and the excess 
of the moon's N.P.D. over the sun's to be increased by I'li", 
while the semidiameter of the «un given by Leverrier's Tables 
requires a correction of --i*68'', and that of the moon from 
Hansen's Tables— 0*49''. From meridian observations made on 
days preceding and following the eclipse, the tabular errors of the 
sun were found to be + o'li" in R.A, and + 2*2'' in N.P.D. 
The altazimuth observations of the moon during the eclipse 
showed the tabular errors in azimuth to be — iro" for the second 
limb, and — 3*83" for the first limb, the error of semidiameter 
being -h 3*5". Combining these results, it appears that both 
instruments give precisely the same values for tiie tabular errors 
of the R.A. of the moon -|-o'54', and for N.P.D. 4- vo" and 
-f 2'5" respectively. The coincidence in the error in R,A. may 
be accidental, but it is eminently sati^actory. From the alt- 
azimuth observations, the sum of irradiations of sun and moon 
amounts to 4*0", while from those of the great equatorial, which 
has a much larger object-glass, the value appears to be only 0*5'^ 

The Astronomer-Royal : It may be desirable to add a few 
observations to this general precis of results, respecting the 
nature of the operations. I took no part in the observations my- 
self, having found that it is now better to lay out the scheme with 
great care, and trust to younger eyes and younger energies to 
carry it out. In carefully considering what can be done with a 
large partial eclipse, I have found that observing the ingress and 
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egress gave only two data, and those veiy inaccurately ; while^ 
from the plan of observation here adopted, four things can be 
determined. In deciding on this scheme, I had the apparent 
places of the sun and moon computed for every five minutes, 
from which a diagram was made, showing the circumstances of 
the eclipse at short intervals during its progress. I studied this 
diagram for an evening or two, and determined on my plan, which 
I afterwards submitted to Professor Adams. At the beginning 
of the eclipse, the moon is advancing on the sun, and forms cusps. 
Now, if the tabular place of the moon relatively to that of the 
sun is too far advanced, the differences of N.P.D. of the cusps 
will be increased, and at the end of the eclipse they will be 
diminished. From these observations, we shall detect any im- 
portant error of the tables in R.A. Again, at the beginning 
of the eclipse, if the tabular diameter is rather too large, the cusps 
will be lengtjiened, and the same effect will take place at the 
end. Thus an error in £.A. produces opposite effects at the 
end and at the beginning of the eclipse, but an error in the 
diameter produces an effect of the same kind at both times. The 
N.P.D. of the cusps must, therefore, be constantly measured. 
Other things are the differences of the semidiameters of the sun 
and moon, which will be found from the differences of the north 
limbs of the sun and moon near the centre of the eclipse ; at 
other times we get the differences affected by errors of B.A. 
These observations are combined in various ways, and enable us 
to say in such a part we see various classes of errors. The 
observations are exceedingly delicate, and require great care. I 
decided to divide them into seven different parts, in each of 
which differences of N. P. D. only, without R.A. differences, gave 
equations for the satisfactory discussion of errors. One t^ing 
peculiar to Greenwich should be mentioned, and that is the 
mounting of the great equatorial, which enables us to measure 
differences of N.P.D. which could not be done with an instru- 
ment of the German form. I believe the equatorials of Green- 
wich and Cambridge are alone capable of this work. The moon 
passed nearly horizontally over the sun at this eclipse, and N.P.D. 
differences were therefore only used. At other times, B.A. 
differences were measured. The reduction of the measures pre- 
sented extraordinary difficulties, and required much labour. It 
is one thing to say. Here are the tabular places of the sun and 
moon, where are the cusps ? and to draw them on paper. This 
is easy, but to work out the results by figures is extremely hard. 
Another thing is, that having found out by the tables where the 
limbs of the sun and moon intersect, the result is complicated by 
the errors of R.A. and N.P.D., and in the semidiameters of both 
bodies, so that it becomes no joke to work it all out in algebra. 
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However, this has been done, and the result is worthy of the 
highest confidence. Four things have been attained — the correc- 
tion of the K.A. and N.P.D. and the semidiamcters of the sun 
and moon, and far better than can be got in any other way. One 
of the American astronomers went to Gibraltar not to observe 
the physical phenomena of the sun, but determined, when the 
shadow should pass, to trace by it the exact place of the moon. 
I told him I ^ould do better at home. How it would have 
eventuated (as the Americans caU it), I can't say. He had bad 
weather, and the telegraphs which he required to get his longitudes 
were interrupted, but we certainly obtained a good result by our 
complicated and laborious process. I have used this plan several 
times before, and even began it at Cambridge. It shows the 
necessity of having firm equatorials. 

Erratum in the Results of the Observations of the Solar Eclipsey 
I S60 : by the Astronomer-Royal. 

On the Zodiacal Light : by Mr. Ranyard. 

On the 1 9th December, while engaged on the Eclipse Expe- 
dition in Sicily, the author witnessed a brilliant display of the 
zodiacal light. The form was conical, but blunted at the apex. 
It was white, like the Milky Way. He tested it for polarisation 
with a Savart band prism, and at first thought he saw lines. He 
then called Mr. Burton, who saw some bands, with the centre 
black. Turning to the sky, even at 1 80° distance, it was free from 
these appearances. The next night was again fine, and Father 
Secchi thought he saw a faint band. These observations, if con- 
firmed, show that the light is not only matter, but consists of 
small particles, comparable with the wave lengths of light or 
matter capable of specular refiection. 

Mr. Brothers remarked that Venus would interfere very much 
with similar observations just now. 

The President said he never saw the zodiacal light so fine as 
at Malta, but it was of a different colour to the Milky Way, being 
redder. 

Captain Noble referred to a paper of his, in which he stated it 
was brighter than the Milky Way. That paper had a different 
object, viz., to show that the zodiacal light did not lie in the 
plane of the ecliptic, as popular books on astronomy taught. His 
observations were on spring evenings. 

The Astronomer-Boyal inquired whether anyone had seen it 
on autumn mornings? 

Mr. Penrose said he did last year, when travelling in Spain, 
when it was very brilliant. 

Note on the Corona : by Mr. Proctor. 

Mr. Proctor stated that this paper called attention to the 
important result shown by the agreement between photographs 
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taken by Mr. Brothers in Sicily and the American observers in 
Spain as to the configuration of the outer or radiating part of the 
corona corresponding with the inner and brighter part, which con- 
firmed the explanation of the corona as a solar appendage. 
.. Note on the Distribution of 326,000 Stars in Argelander : by 
Mr. Proctor. 

In the discussion upon Mr. Proctor*s papers on the Distribution 
of Stars, he had been advised by Professor Pritchard to test his 
views by their application to Argelander^s Zones. He therefore 
now proposes to map the number above mentioned on four large 
sheets, and have these reduced by photography. This would 
bring the stars so close as to run into one another, and produce a 
sort of graining, which woidd indicate the direction of their ten- 
dency to mass together, and, the author believes, give some 
important results. 

On the Colour of the Moon during the late Eclipse : by Mr. 
Proctor. 

The green colour of the moon described by some observers in 
Spain might at first seem to be connected .with the green line in 
the spectrum of the corona, but the coloiur of the corona was not 
at aU green, and this will not account for the observed tint. 
If, however, we consider the appearance of the face of the earth 
which would be tiu-ned towards the moon, it would probably be 
mostly green or blue, and the earth, as seen from the moon, 
being fourteen times as large as the moon is to us, we shall under- 
stand that a considerable amount of greenish light might be 
received by the moon and reflected back to the earth. The 
spectrum of this light would be continuous, but was doubtless too 
&int to be recognised. In 1 860 the colour of the moon is described 
as reddish ; and as a difEerent part of the earth, having much more 
land, was then turned to the moon, this is equally explained. The 
curious result follows that the earth as seen from Venus may be 
variable in colour, and that the changes may be used to deter- 
mine the rotation periods. 

Mr. Banyard : There is another way of accounting for the 
green colour. If the light be polarised and reflected back twice 
between the moon and earfh, one end of the spectrum may be 
cut off at one body, and the other end at the other^ and thus the 
middle of the spectrum remain. Professor Stokes has accounted in 
this way for a strong green colour seen between two banks of clouds. 

The Astronomer-Royal remarked that all statements of colour 
should be received with great diflidence, on account of the effect 
of contrast in producing illusion as to colours. 

Captain Noble instanced the well-known experiment of looking 
at an object of one colour, and finding its complementary tint 
produced on looking elsewhere. 
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Mr. Hudson stated that the moon looked green in the telescojpe, 
but black to the eye idone ; and that he thought his eye was not 
very sensitive, and therefore unlikely to be much affected by 
contrast. During the voyage home, when Professor Tyndall was 
experimenting on the colour of the water in the screw- well, he (Mr. 
Hudson) had some difficulty in detecting the various colours. 

The Astronomer-Boyal asked Mr. Dunkin whether, during the 
eclipse of 185 1, he did not see the water at Christiana yellow. 

Mr. Dunkin said that the sea was there full of islands covered 
with green trees, all of which looked yellow, but the water between 
looked deep purple. 

Mr. Brothers then exhibited a series of photographs taken by 
him at Syracuse, during the eclipse, and some other illustrations 
of the results of the expedition^ by means of a lime-light lantern 
kindly supplied by Professor W. G. Adams, of King^s College ; 
•and some stereoscc^ic photographs of the eclipse, showing that, 
by combining the second and fifth pictures taken during totality, 
the moon stood out away from the corona. The two first 
pictures were views of the telescope and observatoir ; then came 
one of the partial eclipse, taken at Manchester with a very small 
picture, showing the e£^ct of cloud in lighting the moon, and 
one of the prominences as seen before the eclipse. Five photo- 
graphs of the totality were next shown, two of them exhibiting 
tiie corona in great beauty \ and the last illustration was a com- 
bination of the photographs of Mr. Brothers and Mr. Willard 
(taken in Spain), and a drawing by Professor Watson, made at 
Carlentini, all agreeing exactly as to the position of the rifi» in 
the corona, and thus proving tliat it was situated near the sun, and 
not affected by distance or atmospheric causes. Letters from Sir 
John Herschel and Dr. Balfour Stewart were read to the meeting 
by Mr. Brothers, assenting to this view. The time of exposure 
of the plates varied from 8 to 1 5 second& The apparatus used 
consisted of a camera with a lens of 30-inche8 focus, made by 
Dallmeyer, mounted on an equatorial telescope. 

Dr. Huggins said that, it being doubted whether the rifts were 
shown as identical in the photographs taken by the Sicilian and 
Spanish parties, he made im appointment with Professor Winlock 
to examine them, and found, upon the most careful comparison, 
that the two principal gaps were certainly identical, and two 
Others nearly so. 

Mr, Ranyard : In Lord Lindsay's pictures, the efiect is marred 
by the wires across the plate looking like crowbars, which obscure 
the parts where some of the rifts would be well seen. 

Mr. Hudson : Paper pictures fi:om the American photograph 
«nd that of Mr. Brothers being mounted on a card, if placed cor- 
rectly, show the correspondence of the rifls distinctly. As to my 
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Bketcb, if compared with Lieutenant Brown's, it shows a great Edmi- 
laxity, although my business being polarisation, I could not devote 
much attention to drawing. 

Abstract of the Report of the Agosta Eclipse Expedition : by 
Professor W. G. Adams (King's College). In consequence of the 
lateness of the hour, Professor Adams merely stated that his paper 
mentioned he was himself imable to do much with the polarisa- 
tion apparatus, but that Mr. Clifford, through the cloud, saw 
some traces. Mr. Burton confirmed the existence of the 
American green line in the spectrum of the corona, and Mr. 
Brett made some coloured drawings. 

Mr. Brett, the eminent painter, then exhibited the three 
beautifully-finished drawings made by him, with the aid of a 
silvered-glass reflecting telescope of Scinches aperture, and a 
small achromatic refiractor. The first showed the thin line of 
light just before totality, with a very curious brush issuing fix)m 
each cusp. In the second, the thin line was seen breaking up 
into Baily's beads; and the third, taken during totality, exhibited 
the red flames and sierra of prominences in an exquisite manner. 

Mr. Brothers enquired whether the limb of the moon seemed 
to the eye to be surrounded by the red light of the prominences. 

Mr. Brett : The drawing shows all I saw. The prominences 
were heaped up in patches of red, yellow, and white. 

The Solar Eclipse : by Rev. S. J. Perry. 

The meeting, which was very crowded, then adjourned, 



Red line in Auroral Spectrum. — On your p. 55, in the report 

of the Royal Astronomical Society, it is stated that the red line in the 
auroral spectram was observed first on April 5, 1 870. This is a mistake, 
it is mentioned in my letter which is printed in your number for August 
1869, p. 185. T. W. B. 

Future Eclipses. — I fear, unless some one of our contri- 
butors has the requisite tables and leisure, the questions of " Astronomicus ** 
will remain unanswered for some time. I have not tables of the moon's 
epochs extending so far as the dates in question. G-. J. W. 

W. J. McD. — ^The monthly notices of the Royal Astronomical 
Society are included in the bound volumes of the Memoirs of the Society, 
and are sold to the public (at prices according to the size or contents of the 
volume) by Williams and Norgate, Henrietta Street^ Covent Garden. 

Southern Latitudes. — We shall be very glad to receive 
occasional notes from our correspondent at Sydney, and have no doubt they 
will prove interesting to our readers. No new edition of Admiral Smyth's 
Cycle has yet appeased. 
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N.B. — We do not hold ourselyes answerable for any opinions 

expressed by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



SUPPOSED CHANGES IN THE MOON 



Sir, — ^My excellent friends Messrs. Birmingham and Lynn having 
appeared on the arena of controversy as regards the vexed question 
of "Linn6," will yon allow me in the briefest space possible to offer two 
or three remarks on the subject? 

First : The acquaintance of English selenographers with " Linn6 " dates, 
so far as I am aware, from 1866, October 16. Between the early part of 
February 1867 and the present time, or rather 1871 January 27, the date 
of the last observation which has reached me, ** Linn^ " has been seen as a 
craterlet, not exceeding a mile in diameter, and during the interval no 
indications of a physical change have occurred. 1871, February 26, 6*10, 
I observed "Linn^** with 2*75 inches aperture as a slight depression very 
similar to the object in the ISlLaxe Crisium which I noticed after the cloudy 
patch west of Picard had disappeared, and which I believe is recorded in 
your pages. The usual cloud-like appearance characteristic of " Linn6 " 
at a later illumination was absent. Of course I failed to see the craterlet 
with this aperture. 

Second : I have been waiting for the last four years for some evidence of 
the inaccuracy of Lohrmann's, Beer, and Madler's and Schmidt's drawings 
and descriptions of "Linn6,'* but have hitherto failed to obtain any. 
There may possibly be among your readers gentlemen who may be able to 
supply this desideratum founded upon data otherwise than the different 
aspect which the crater now presents to that which it must have presented 
if those drawings and descriptions are correct. 

Third : It is exceedingly important in an enquiry of this kind to hold 
" opinions" very loosely. The perception of truth may be long retarded if 
thei/ be held tightly and defended with energy. On the other hand, the 
patient collection of *' facts " tends greatly to establish the truth. It is the 
fact of the inaccuracy of former selenographers which we need to determine 
the question. 

Yours truly, 

Walthamstow: March 3, 1871. W. R. BIRT. 



PEBFORMANCE OF A ZENITH SECTOR, 



Sir, — I have just read in the December number the report of Col. 
Strangers paper " On the performance of a Zenith Sector, &c.," read at the 
meeting of the R.A.S. held Nov. 11, and feel called upon to rectify some 
extraordinary mistakes, and explain some very unmeaning extracts therein 
contained. It is unnecessary to speculate what shares are due respectively 
to CoL Strange, to your reporter, or to your printer in the confusion, re- 
sulting in great measure, apparently,, from the shortness of the verbal 
extracts from my letter to CoL Strange. I refer to a copy of that letter to 
aid me in rectifying. 

I. I have no idea what is meant by my having measured a base line 
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between Maarch 20 and April 4. I never measured a base line in my life 
(though I hare aided in doing so in previous years) ; and if I had, what has 
it to do with the matter in hand? The extract which follows is not so 
accurate as, I do not doubt, it is in Col. Strange's pa^er. 

2. The expression " five minutes as a limit for dosing a star list" should 
be ** for choosing a star list." 

3. The accuracy of the graduation is inadequately represented by saying 
merely that *' no error exceeds 2""; that might well be t^en to mean that no 
gpuce is %" in error. But this was not at all what I intended when I wrote, " I 
question whether the error of position of any division exceeds + 2" as com- 
pared with the mean of all." As I believe that the magnitude of each 
division is nearer x 10" than 4'', this amounts to saying that were a mathe- 
matically true series of radii, 5' apart, applied as a test, every such radius 
would fall nearer to the middle than to either side of its respective 
graduation. 

4. The next sentence, " No instrumental error is more than 1" after 6 or 
7 hours' work," is unsupported by anything I have written, except the 
following, which I give in extenso, as it explains the condensed statement, 
to which I object as both vague and misleading : " My observation-record 
is made to show the zero-error of microscopes at every observation (generally 
before passing on), so that biistakes may bo detected on the spot This is 
a joint test of graduation, intersection, and observation errors, as well as of 
stability; and it is satisfactory to find that the extreme range is not greater 
than + i"for 6 or 7 hours* work." The " stability " referr^ to here is not 
that of the axis of rotation (except during the minute between the two star 
intersections), but of the microscope arms and other parts subject to change 
of zero ; not, however, including the levels. I should add that I reject, 
unhesitatingly,, any observation which gives a zero-error, unexplained by 
irregularity of circle readings, differing by z^" &om the mean, because I 
am satisfied that 1" is the extreme limit to be expected. The rejections of 
this kind do not amount to more than three or four in 1,000. 

5. The sentence which immediately follows contains an exaggeration. I 
wrote that *' in about three cases out of four** all the members of a triplet fall 
within a range of i". 

6. We come next to accuracy of result. Generally speaking, it is not 
fair to exclude individuals of a group, when precision is under consideration, 
without cause shown. In this case, out of the 50 stars observed, only 22 
were immediately available ; and of these, two were rejected for reasons 
then only surmised, but since proved sufficient — ^the erroneous place of 
Procyon in the N.A. for 1870, and the non-identity of individuals in the 
case of 7Viiginis. 

7. The next sentence is best read by the help of the original. It is only 
necessary to say that, as my experience as an astronomical observer was 
nUf I referred merely to my practical acquaintance with angvlar measure of 
a high order, viz. that with the best modem surveying instruments. The 
following extract, the last which I need make, also explains the strange 
sentence further on about " the error" being " reduced to o"*2." " I would 
not be over confident, but the order of accuracy indicated by these fiying 
reductions has no parallel in my experience. I take no credit on the score 
of observation ; I attribute it wholly to the instrument, and believe it can 
do still better. As regards latitude only, I am satisfied that one night's 
observations (of 36 stars in six hours) wiU suffice to give a result whose 
probable error wiU be not greater than one-fifth of a second** 

I think, Sir, that I am entitled to ask for the insertion of this letter, on 
the score of justice ; for, dear as is the reputation for accuracy to us all, it 
is so in an especial degree to those whose vocation is scientific ; to none 
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more bo than to myself; and in this particular instance I am misrepresented 
as knaking unqualified statements which, where they are not of doubtful 
meaning, are of doubtful correctness. 

I am, Sir, yours truly, 

J. HERSCHEL, Capt. R.E. 

P.S. — The accuracy of a Zenith Distance observation, or (as in Talcott's 
method) of that of the difference of two Zenith Distances, depends directly 
on the " level correction." However perfect other things may be, or how- 
ever ingenious the method, imperfection of levels mars all. Levels are novo 
inferior to graduation. Until that is rectified, Talcott's method is at too 
great a disadvantage. That is a sound practical objection, in addition to 
others of a more special character, depending on the objects and purposes 
in view. I take occasion to say so here, because the time has come to urge 
on manufacturers that the inaccuracy of level curvatures ts becoming an 
insuperable obstacle, which they alone can remove. 

J.H. 

Gape Comorin Base: Jan. 15, 1S71. 



SOLAR SPOTS. 



In the Astronomical Register, No. 92, Aug. 1870, p. 184, is an article 
entitled *' Solar Spots." Permit me to suggest the following as a more 
satisfactory method of delineating the spots, when it can be applied to a 
telescope which is accurately driven by clock-work, viz. : a square of glass 
is kept in position behind the eye-piece by means of a frame held by a 
bracket or support sufficiently strong to prevent vibration, and resist mode- 
rate pressure of the hand : this to be clamped upon the eye-piece end of the 
telescope. Upon one surface of the glass a piece of thin tracing paper is 
pasted, and T^en dry is ready for use, as a screen, by being fixed in the 
frame by a " button," and the image of the sun focussed upon it. It will 
be found that upon the tracing paper thus fixed, the position and much of 
the detail of the spots can be traced with a fine pencil. It is scarcely 
necessary to add that several plates of glass (accurately cut to a gauge, so 
as to be easily introduced into the frame) should be in readiness; each pre- 
pared with its tracing paper, for any number of powers used in carrying 
out the detail of the spots. When the drawings are finished, each plate 
with its paper is to be introduced, for a few minutes, into a vessel of water, 
after which the paper may be easily repioved from the glass and mounted 
as best desired, upon stout white paper. 

Yours, &c., 

Korth Shields: Feb. 4, 1871. W. B. CLAEKE, M.D. 

F.S. In laying down the line of meridian or parallel upon the drawing, 
I would suggest the following arrangement, viz. : that fine wire parallel 
should be stretched across the surface of the frame nearest to the eye-piece, 
the meridian line corresponding with the axis of the telescope ; between 
these wires and the eye, the plates of glass, with their tracing paper, 
are to be adjusted. Previous to the position of the spots being noted, 
the sun's limb, E. W. N. & S., must be made to correspond with the 
shadow of the respective wires, and the meridian and other parallels care- 
fully drawn, with rule and pencil, over the shadows respectively, under a 
low power ^ 

Upon using the higher powers to display the detail of the larger spots, 
&c., I would suggest that, after the general view of the solar disc, the 
meridian and other parallels have been drawn, and the disposition of spots 



Reviews* 85 

pencilled in, tinder a low power, the necessary adjustments, horizontaUy 
and vertically, must be made by the telescope, so as to bring each spot or 
group of spots, into the centre of the tracing paper, after each power is 
adapted, and the focus adjusted. 

The progress of the spots each day (or at each determined period) will 
be shown by marking them carefully with the point of the pencil ; drawing 
the meridian and other parallels, under a sufficiently low power. Dots made 
at the four cardinal points of the sun's disc wiU enable the circle to be 
completed by a disc of card laid between themi and drawing the circle 
round the circumference. 



BEVI£WS. 



The Sun : JRuleTf Fire, Light, and Life of the Planetary $y^em. £y 
E. A. Pboctob, B.A.y F.B.A.S. (London : Longmans). 

A complete work on the sun would almost of necessity be a complete history 
of astronomy, for no branch of the subject can be treated without reference 
to the mighty globe which occupies the centre of that system in space of 
which our world is a part. That which can be done without extending the 
work to impracticable dimensions has been done, and we need scarcely say 
done well, by Mr. Proctor, in the welcome addition to astronomical 
literature which now lies before us. It is a yery different matter to write 
a work upon the sun in the present day, to what it would have been only 
(let us say) five-and-twenty years ago. Discovery has followed discovery 
of fresh methods of observation ; photography, the polariscc^e, and the 
spectroscope, in the hands of observers of unrivalled ability, have opened 
fields of research which but a short time ago were totally unexplored. It 
will be readily imagined, therefore, that a large portion of Mr. Proctoi^s 
work is devoted to modem discoveries on ,the solar surface ; in fact, our 
author candidly states that he does not attempt to give an account of the 
steps by which our knowledge of the sun's central position in the solar 
system has been obtained. The question of the sun's distance, however, 
BO lately re-determined by the most accurate methods obtainable by 
modem observers, is thoroughly gone into; and the importance due to the 
approaching transits of Venus, whereby we may hope to confirm the recent 
measures of the solar parallax, is properly appreciated. The great part 
played by the spectroscope in giving us indications of the structure of the 
solar surface is dwelt upon, the methods of observation explained, and 
the instruments described ; the physical condition of the sun is considered, 
and the researches of astronomers in the great question of the system of 
suns, of which our luminary forms a part, is dealt with, as &r as modem 
astronomical enquiry enables the subject to be treated. 

A profusion of explanatory woodcuts and many excellent coloured 
lithographs adorn the work, and we feel sure that this latest contribution 
by JV&. Proctor to the astronomer's library will be received with satisfaction 
not only by those especially interested in solar research, but by the 
scientific public generally. 

On an Equal Surface Projection for Maps of the World, By Professor 

C. PiAzzi Smtth, FJI.SS. L. & E. 

This interesting paper was in its first and shorter form read before the 
Boyal Society of Arts in Scotland on May 9, 1 870, but has been subsequently 
enlarged and published. Its object is to produce maps ** representing the 
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whole world at one view, and in the most equal possible manner." This could 
never be with the old Mercator^s maps, where there is always a great distortion 
of the apparent sizes of the polar over the equatorial portions of the world, 
to a degree beyond the power of mere eye and judgment to correct at every 
step. The mode of getting over the difficulties is best described in the 
Professor^s own words : — " The disadvantages may be instantly eliminated 
by simply representing the latitudes as sinea upon an otherwise Mercator^s 
projection, and adoptmg at the same time the arc length of 90^ for the 
radius or straight meridional distance from the equator to the pole, and 
then we have not only the very poles themselves definitely included on the 
paper, but the areas of parts between different latitude parallels and longi- 
tude meridians, made of the same proportions as on a true sphere; while the 
distortion which is inherent in every representation of any sphere's surfEuse 
on a plane is nearly confined to a flattening of the extreme solar regions, 
for at 50° 13' of latitude the proportions of the latitude and longitude 
degrees are true, and below that, though there is an extension in latitude, it 
is comparatively slight/' Such a map once projected may be used for a 
variety of purposes. The Flrofessor applies it to the temperature of the 
earth's surface — ^to barometric pressure — ^to the world's land and sea surface, 
but the chief and most novel application is to the deciding upon the earth's 
centre. Hitherto each particular country has looked upon their own land 
as of central importance. The ancient G-reeks spoke of Delphi as iufr6iJu^akos ; 
the navel stone, as it were, of the whole earth. Modem savans of London 
speak of it as the centre of all the land surface of the world, but then they 
include the unhabitable polar regions, and exclude South America and 
Australia. Some say Liverpool, and so on. Sut by reference to his map 
and the tables deduced from a study of it, having regard to climate and 
other points connected with the existence of man upon the face of the earth, 
he comes to the conclusion that there is a definite longitudinal meridian 
which might, with great propriety, be fixed upon as a starting-point for all 
nations, and that thus the inconvenience of Erenchmen reckoning fiom 
Paris, the English from Greenwich, the Portuguese from Ferro, others from 
Washington, Berlin, Altona, Pultowa, and Vienna, might be corrected by 
choice of one place, and this he thinks not only possible but reasonable, 
and free from objection and even likely of acceptation. " By referring to 
Tables III. and IV., it will be perceived that they make the land surface 
toward the north to be exactly equal in extent to the land surface towards 
the south on either side of a certain latitude parallel, not the parallel of 
London (where the proportions N and S are 13 to 59), nor of Delphi (where 
the proportions are 24 to 48), but of the far more southern latitude 25° 30' N. 
Cwhere the proportions are 36*12 to 36*12 as was seen Line AA on Plate 
IV.) While Ihe world's same total land surface towards the west is equal 
to that towards the east on either side of the longitude meridian of either 
29° 5' E. or 150° 55' W. (see lines BB and bb on Plato IV.) giving two 
crossing points with the latitude parallel for the land centre of the earth's 
surface — between these two we can have no difficulty in choosing, for 
1 50° 55' W. traverses little or nothing but sea from pole to pole, while 29® 5' 
passes over far more land than sea. There are other separate results 
pointing to a meridian between 25^ and 35^ East as having the honour of 
making or including the longitude meriiOan of the only unexceptionably 
measured centre of all the inhabited and inhabitable land surface of our 
globe." The conclusion is that the great pyramid of Egypt, a building of 
itself admirably fitted for a longitude monument, should mai^L a first meri- 
dian for all the world. The maps which explain these theories are very 
well executed and particularly clear. 
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The Ber.X H. Bioome's ingenious pamphlet upon the astral origin of the 
Hebrew Alphabet has been reprinted from the Bepster, and may be had in 
a separate form of Mr. Macintosh, 04 Paternoster Bow. 



NOTES ON THE WONDERS AND BEAUTIES OF THE 

STARRY HEAVENS. 



Bj C. Gboteb, Assistant to Johk Bbowniko, Esq., F.B.A.S. 



No. 3. The Cokstellatiok Ltba.. 
This compact and elegant little asterism, though of much less extent than 
the constellations of Ursse Minor and Cassiopeia, which have previouslj 
engaged our attention, contains several objects of so much beauty and in- 
terest as to richly reward the attentive observer who may devote any portion 
of his time to their examination ; in &ct, bearing in mind the limited area 
occapied by its outline on the celestial vault, this constellation is ex- 
ceedingly nch in telescopic work. Its position in the heavens is such, that 
it transits the meridian at convenient hours for observation, during the 
summer and autumn months. The B.A. of Vega, the lucida of the asterism 
being i8h. 33m., it follows that on the first days of August, September, 
and October, it culminates at ph. 45m., jh. 49m., and 6h. 2m. respectively ; 
and its distance north of the equator, amounting to 38^ 40', is such as to 
place it just within the circle of perpetual apparition for our latitude, so 
that under favourable atmospheric conditions, and in situations free from 
obstructions, it may be seen at its lower transit, just above the Northern 
horizon ; at the upper transit its altitude of about 76^ makes it a rather 
inconvenient object for the achromatic telescope, but, as we have previously 
pointed out, this causes no inconvenience to the Newtonian reflector. 

The student may feel interested in comparing the light of this first-class 
star with a few of the other gems of our northern hemisphere, as Sinus, 
Arcturus, Capella, and Procyon, especially when we bear in mind the fact 
that such estimations, conducted by the most able observers, are far from 
being so accordant as could be wished; and it must be admitted that the 
science of Photometry, or light-measuring, is in a somewhat unsatisfactory 
condition ; not altogether from a want of proper instrumental appliances, 
or from any lack of skill in the observers, but in a great measure owing to 
the actual impediments which bar the path of the student who wishes to 
arrive at accurate conclusions as to the relative brightness of the stars. 

Of the four stars just named, the first is b^ far the brightest ornament 
of our hemisphere, and Vega, though of inferior lustre, ranks next in order 
of brilliancy ; but we think few of our readers will agree with "Wollaston, 
who allowed it but J of its brightness, for, as the Rev. T. W. "Webb very justly 
remarks, nine Vegas compacted into one would surely outvie any star in 
the firmament. Procyon ranks next in order, followed by Arcturus and 
Capella ; the difference in brilliancy of these last two stars being so minute, 
that I have often found a difBlculty in deciding which was entitled to the 
pre-eminence. These differences are easily seen, but an exact determination 
of their relative luminosity could not be made so readily ; for this purpose 
it is obvious that the objects imder examination should not greatly differ in 
altitude, should be situated in equally dark portions of the heavens, the 
atmospheric conditions must be very favourable, and the moon quite 
absent, added to which the optical capacity of the instrument employed 
must have been well determined by previous observations of some objects 
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of well-known magnitudes ; and lastly, anj peeuliarities of vision to which 
the observer may be liable must be duly considered and allowed for. The 
fulfilment of all these conditions is a matter of extreme difficulty ; but 
the student who diligently labours in this department of astronomy will 
find his reward in the discovery of more diversity of brilliancy among the 
stellar host, and even among stars recorded by our best authorities as of 
similar magnitudes, than is generally supposed. In saying this we do not 
overlook the fact that many such discrepancies may be due to actual changes, 
of which we have many well-known examples ; but there still remains a 
considerable number of disagreements, which may be fairly attributed to 
the difficulties just mentioned. A large telescope with low power shows 
this fine star, with many lesser companions, including two faint pairs ; one, 
N.P,, the other, S.F., and it is inserted in the catalogues of most double- 
star observers, on account of an nth magnitude companion, distant 43", 
on a position ahele of 135^, another somewhat brighter star lying nearly at 
right angles to this, and at about three times the distance. These were the 
nearest known companions of the great star till Mr. Buckingham announced 
at a meeting of the B.A.S. in 1867 the discovery, wiUi his 20-inch achro- 
matic, of th^ee other most minute ppints, much closer to the primary than 
those just mentioned. He has been able to verify their existence with a 
9^incn object-glass ; and one is stated to have been seen with only a 
5|^-inch achromatic. I am not able to add anything from my own observa- 
tions as to these delicate objects, though I have repeatedly searched for them 
with the 12 j speculum, and powers up to 500. On several occasions I have 
noticed minute points of light which might have been taken by a casual 
gazer for the objects sought, but I could never satisfy myself of their 
reality ; and to prevent the least tendency to any bias on the subject, I 
carefully avoided any reference to the published positions and distances, 
and they are purposely omitted here in the hope that some reader possessed 
of adequate optical means may be induced to undertake an independent 
search for these interesting objects. 

Beferring to the difficulties incidental to measuring, the late Eev. 
W. E. Paweii, speaking of the 1 ith magnitude companion, remarks : " The 
small star beairs more illumination than might have been supposed from its 
minuteness;" and the statement that 3ir John Herschers iS^^inch 
speculum showed it immediately after subset, and with a moon, has been 
instanced as a proof of the light-sragping power of the metallic disc. As 
much has been done with the 12I silver or glass speculum, in which I 
have several times seen it within a few minutes Of sunset ; and on the 23Td 
of Septemb0r 187Q, it was beautifully distinct in Mr. Brindley's Scinch 
equatorial reflector, within less than halfran-hour after sunset, and in such 
blroad twilight that the smallest figures of the Nautical Almanack, and the 
graduated circles of the equatorial, could be read -without the least diffi- 
culty. The beautifiil blue tint of this little star is particularly distinct on 
such occasions, and affi^rds a striking proof of the superiority of the silver 
film over the metal mirror so far as illuminating^ power is concerned^ 



The Monthly Notices of Papers and Proceedings of the Hoyal 
Society of Tasmania for March, April, and June 1870 contain several 
valuable articles, including contributions to the phytography of Tasmania, 
by Dr. Ferd. von Miiller, and some additional observations on the more 
recent changes which have taken place in the star 17 Argus and its sur^ 
rounding nebula (with diagrams) by Mr. F. Abbott. — Nature^ 



SOLAR SPOTS OBSERVED DURING THE ECLIPSE 



BY THE rev: T.INGRAM, STEYNING, SUSSEX. 



FIG. I. 




FIG. 2. 
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NOTES OF SOLAR ECLIPSE AT STEYNIKG, SUSSEX, 

DECEMBER 22, 1870. 

Observed time of commencement iih. 7m. 40s.* at the point marked 
with arrow in diagram ('). Wind E.N.E., nearly calm, but with occasional 
gusts of force 6 (one such gust directly after commencement of eclipse) . 

Obscuration of spgts as numbered in diagram (*) (first contact unless 
otherwise stated). 



Spot 



Group of 
spots 
near 
Sun's 

W. Limb. 



Large 

Group 

of spots. 



Largest 

of large 

group. 



Small 

central 

group 



Group of 

4 small 

spots. 



No. 



o. 



I. 

2. 



4. 

4'. 

5- 
6. 



10' 



II. 



12. 



n- 



Watch probably about 40* too 
slow, G. M. T. 



Observed time 

Not seen until after 
mi^-edipse 
m. s. 

9 40. 

9 50 (?) not exactly (Wind almost calm). 

10 20 (immersion). 

11 10 (total disappearance). 
13 33 (therm. (4 ft. from ground) in shade 26<^. 

12 35. 

times not observed (very small spots). 

31 18 ist contact with penumbra. 

umbra. 



r 



h. 
I 
I 
I 
I 
I 
I 



35 
38 

o 




It 

it 



ti 



>» 



It 



penumbra 
umbra 



total disappearance 



>♦ 



Wind 
fresh- 
ening 
E.N.E. 



/— 53 '5 



xst contact with 1 Thin cirrus clouds 

penumbra J crossing, 

xst contact with 1 Good definition ob- 

umbra I tained here, 

total disappear- | Time exact. 

ance of umbra J 
total of penumbra not observed (clouds 

crossing in fresh E.N.E. current), 
xst contact, or immersion, 
total disappearance, 
immersion. 

total disappearance not observed, 
not observed till after mid-eclipse, 
immersion. 

total disappearance not observed, 
immersion, 
total disappearance not observed. 



I. 
2. 

3. 
4- 



12 6 18 1 immersion 

— 7 55 I 

— — — I not observed 

12 j 



— 12 



Sensible diminution of 
light (with yellow 
tinge) at I2h. 13m. ; 
giving a penumbra of 
about J -inch to one's 
shadow on a white 
door. 



— 20 35 



1. — X 4 immersion 

2. — — — not observed 

immersion, 
total disappearance not observed. 

* Calculated time of oommenoement i ih. 6ni. 58s. 
t Misplacement of No. 12 io diagrams. 



go Solar Eclipse^ 

K.B. — ^The Moon's position is approximatdy given in diagrams at 
iih. 5onL, xih. 2301. 40s. (mid-eclipse), and X2h. 49m. (the latter position 
being taken without data to fix it). 

Steyning, Sussex, 

Lat. 50 53 20 N. ? 9^ miles N.W. by W. from Brighton (see Mr. Hind's 
Long, o 19 30 w. S letter in TimeSy 19th Deceml^). 

Notes on diagrams {}) ('). The position of the groups of spots is only 
giyen with approximate accuracy. Group x i is, I think, too near c, the sun's 
centre. The arc d gives a larger mid-eclipse than was seen. The spots as 
given can easily be identified on a photograph of sun. 

Apparent bluntedness of horns of Sun during tht Eclipse. 
Observed time 

lower horn I ^*^ definition was often impossible 

upper horn > iTom the wavy appearance of lines, 

lower horn f o^""^? ^ *^® radiation of heated 

upper horn J ™^^®* *^ ^°°^ *^® ground. 

Observations of the limb of the Moon, 
h. m. 8. 

1 1 50 o Mountains observed on eastern limb, as roughly marked 

at a, a, in diagram ('), like grains of sand on a smooth 
edge. (Good definition obtained.) 

12 49 Valley in western limb, as roughly marked at b in 

diagram (*). 

Miscellaneous Notes. — Position of observer, a warm nookj sheltered from 
N. W. and N.E. Kotundity of moon very observable by the play of yellow 
light on the parts nearest the sun, shading off to darkness at centre. No 
Bailey's beads observed. No planets seen, though carefully looked for. 
Wind E.N.E. throughout. Clouds more frequent in S.S.E. quarter at about 
I2h. 43m. to i2h. 53m. Detached cirrus, lower sides murky, of a purplish 
copper hue, at 12*53 (refiecting the darkened landscape), upper sides often 
of a pinkish copper tint, specially on an apparent arc about iz^ above the 
sun, at i2h. 53m. A few flakes of snow at X2h. 58m. 



h. 
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II 


27 
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II 


29 


20 


11 


48 


29 


12 


II 


40 



* Thermometer readings in sun 
Time— 



n. 


m. 


8. 





12 


13 





33 


12 


'5 





32 


12 


20 





31 


12 


35 





29 


12 


43 





28 


12 


53 





30 


12 


57 





3* 


I 


43 





42 



*A spirit 1 

minimum > 

thermometer J 



Telescope by Dollond, 2-inch aperture, 
power 50 lineal. 



Bairometer not read. It was 
steady at (2979-in.) Cocks 
crowing very much at 1 2h. 1 3m. 
Birds fighting for roosting 
places as at evening. Starlings 
changing direction of flight as 
if baffled. Pigeons taking short 
low flights round. 

All observations after mid-eclipse 
were interrupted. No times of 
reappearances noted. 



Colonel Strange's Standard Figures for Astronomical In- 

STBUMBNTs. — ^Wc givc with this number a drawing copied from a photograph 
sent us by Colonel Strange of the standard figures designed by him for engrav- 
ing on the circles, &c. of astronomical instruments. Many subscribers have ex- 
pressed a wish that we should give this illustration ; it is not, however, intended 
as a standard illustration of the figures, but is perhaps as near an approach to 
the original as oar means enable us to give. Colonel Strange writes us to 
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say that he has as yet met with no one able to copy the figures satisfactorily 
by hand, and that he intends having them engraved on copper or steel by 
the machine constructed for the purpose, and will lend us the plate, so aa 
to enable us to give our subscribers a correct copy of the figures. We have 
also given a set of figures as designed by Mr. Newall, of Gateshead, for the 
same purpose. 



HACKNEY SCIENTIFIC ASaOCIATION 



At the fortnightly meeting of this Society, held on Jan. 24th, there was 
a large attendance of members and friends to hear a lecture by Mr. W. B. 
Birt, F.B.A.S., Vice-President of the Hackney Scientific Association, on 
" Evidences of recent Lunar Changes." The lecture was illustrated by 
many beautiful drawings, including some new and remarkable diagrams, 
projecting the curves of visibility of the spots on Plato. 

Mr. Birt said that he proposed to ermine the statement that " the 
surface of the moon had taken up its final condition myriads of ages ago." 
Having glanced at the well-known agencies, illumination, refiexion, Tisual 
ray, and the varying states of the eiuth's atmosphere, capable of effecting 
apparent changes in the appearance of objects, of a temporaiy character, 
he proceeded to state that, being desirous of testing the remote antiquity 
of the moon's surface, he had, with the assistance of several gentlemen, col- 
lected during 20 limations as many as 1,600 observations of the 37 spots 
now known on the fioor of the walled plain of Plato. These had in the 
first place been subjected to a discussion relative to their visibility, the 
result being that the curves of 24 spots had been projected ; these curves, 
however, were not in accordance, a few pairs only were similar, but these 
piiirs of similar ciLrves appeared to indicate the operation of agencies very 
unlike those producing apparent change. Out of the 37 spots the curves of 9 
only agreed in presenting maxima in August and September 1869. By 
these maxima is to be understood the fact that those particular spots 
were much more frequently seen in August and September 1869 than at 
any other times during the 20 lunations. Even the visibilities of these nine 
spots varied very irregularly amongst themselves, and were not similarly 
affected, as all the spots on an area of 60 miles in diameter ought to have 
been,- had such agencies as illumination, &c., only affected them. Another 
important fact, which the lecturer pointed out, was that these spots, with 
two exceptions, were found on the western part of the fioor of Plato, In 
February and March 1870, another group of eight different spots, differently 
situated, manifested increase of visibility. These spots were found on a 
band situate on the southern part of the floor, and their curves were much 
less in accordance than those of the first group. Another group of eight 
spots (but not the same) on the southern part of the fioor, and extending 
from the E. to the W. border of Plato, manifested increased visibility in 
August and September 1870. These facts, the lecturer said, were irrecon- 
cilable with the principle that all the changes observed were only apparent, 
and pointed out, on a series of well-executed diagrams, the great dissimi- 
larity which existed between the curves of certain spots, in support of 
his views. While, however, he laid great stress upon this dissimilarity, 
he called attention to the pairs of similar curves to which he had before 
alluded. The spots furnishing these curves were, he said, situated near the 
borders of the plain, and it was just here that the fioor had been observed 
to dip towards uiebase of the mountainous wall, as if a fissure existed there^ 
and he quoted Scrope and Hopkins to the effect, that the expansion of rock 
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by heat would elevate the superincumbent covering, and that when the 
force of tension became greater than that of cohesion, the surface would be 
ruptured, a system of fissures formed, and a subsidence of the disturbed 
tract effected. These phenomena had very probably occurred on Plato, and 
the similarity of the curves of the spots near the border would seem to 
indicate the continued operation of the agency which had produced the dip of 
the floor and the probably existing fissure. After alluding to the celebrated 
case of the crater Linn^, as an example of change, the lecturer remarked, that 
to the opinion which seemed to be gaining ground amongst astronomers — that 
no change had occurred in the crater — he must demur emphatically, saying, 
** Not on evidence." So far as he had been able to learn, not a particle of 
evidence had ever been adduced to prove that Lohrmann, Beer and Madler, 
and Schmidt had been in error ; indeed, the whole of the evidence which 
had come under his notice tended to establish change. We needed, how- 
ever, further observation, and although evidence of change is difficult to 
collect, it is not unlikely that the quiet grey plains of the moon may be 
found to exhibit (distance for distance) as much activity as exists at present 
on the earth. * 

At the close of this impressive lecture, listened to with the utmost 
interest and attention, numerous questions were put and answered, and a 
cordial vote of thanks was passed to the eminent lecturer. 



Literary and Scientific Institute, Bedford. — On Thursday 
evening, February 2, a lecture was delivered in connection with this Society, 
at the Working Men's Institute, by Mr. T. G. E. Elger, on " The Physical 
Constitution of the Sun." As a rule, scientific lectures do not seem to pre- 
sent much attraction to popular audiences ; but on this occasion Mr. Elger 
undoubtedly succeeded in throwing around his subject a charm and fresh- 
ness which are generally foreign to dry philosophical details and elabo- 
rate calculations. To render his explanations more clear he had a very 
fine series of diagrams, prepared by himself, representing the various solar 
appearances, — sun spots, protuberances, spectra, &c., all of which contributed 
largely to the effect of tbe information collected in his valuable lecture. 
Tracing the study of the solar disc from the earliest period of observation 
down to the latest researches of modem science, he detailed the labours of 
the leading professors &om the days of Galileo to the present time, explain- 
ing the several theories and entering into exhaustive analytical investiga- 
tions basfd on the data already supplied by means of the spectroscope and 
other modern scientific instruments. A description of the results of various 
observations taken during total eclipses of the sun formed a most interest- 
ing and valuable feature in the lecture. The various phenomena observed 
by himself in Bedford were accurately represented on the diagrams, and 
his hearers were struck with the able manner in which he collected 
within a short space all the available factd connected with the influences 
exercised on magnetic currents by the solar changes. The lecture was 
throughout of a superior character, showing in the minutest details the 
deep acquaintance of the learned gentleman with his subject. A cordial 
vote of thanks was unanimously accorded to Mr. Elger at the close. 

New Planet. — A new minor planet was discovered by M. 
Luther at Bilk on March 12, 1871. It will be No. 113. G. F. C. 

The war has stopped all continental sources of news. 
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ON THE DETER }f /NATION OF THE LOSS OF INTENSITY OF 
LIGHT DUE TO MOLECULAR WORK DONE IN TRA VERSING 
A GIVEN DISTANCE OF THE LUMINIFER0U8 MEDIUM. 



dt 



By Lieut. A. M. Dayies, E.A. 
The equation of energy being 

Ut dt^ + at dt« + dt dtV - dt + ^ dt + 
its first integral will be, if i; be the Telocity of the particle m^ 

^ mv^ sa / (x.dx + y.dy + z.dz) 

a work done by the forces, 
in what follows we will premise the following. Absorption is the loss of 
actual energy in doing absolute work. 

Now let I be the intensity of sunlight at greatest meridian altitude, 

Ii the same on horizon. 
Then I - 1^ is the loss by absorption, and according to our enunciation is 
the loss due to the work done by the Sun's rays in traversing the additional 
depth of the earth's atmosphere, - 

M 




in other words, the work done in instituting molecular disturbance in a 
column of air whose depth is 

(A Ml — AM) = /feet suppose. 
The mean density being the same in both and *== 8 

Let w be the velocity of an atom of the interstellar medium vibrating 
light 

a be the velocity of an atom of air (nitrogen and oxygen) vibrating light. 

m the mass of an atom of the medium, M the mass of .an atom of the air. 
Then 

/m »' a= the vis viva of a cylinder of the medium reaching from 
the limits of the atmosphere to the sun. 

/^ the vis viva of a cylinder of equal section of the atmo- 

/ Mfl' — sphere whose height is the extreme height of the atmo- 
•/ sphere under the sun's greatest meridian altitude. 

^ / Mfl* «= the vis viva of a similar cylinder measured on the horizon. 

a being the ratio of A Mi to A M. Now assuming the work done directly 
proportional to the loss of intensity, we have 



( 



a - l)f 



Mn^ =1-1, 



94 ^^08s of Intensity of Light. 

Obseryation gives 

1 - 1300 Ii 

(a - 1) / Mn« - 1299 Ij 
now (I — Ix) is known. Therefore 

(a - 1) / Mn« is known. 
Again p p al ,p ^ P 

(Ii - I) / «««• = (a I - I,) / Mn« 

I mw' - ij _ I I Mn« 

Now let the length of medinm traversed be p times the length of air 
traversed, and let for eqnal lengths 

«i«,* Ma,* 

2 2 

"2"" "" TT 

Where e is an assnmed quantity we have to find — 



''('<Tr)-' ) 



Mn* 



/. « 



Now the loss of intensity due to a known length of air is given by the 
equation 



(« - ^)f 



Ma« - I - ii 



and the loss of intensity through an equal length of medium is -- times 
this quantity. 

The value of e has already been found in terms of known quantities, and 
therefore the loss of intensity due to the passa^ of sunlight through a 
jmrticular length of the luminiferous medium is given by the equation 

w»«' - Mft* 

~2~ "^ ^TT 
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The late Charles Frodsham, bom April 15 th, 18 10, was the 
third son of the late Mr. W. J. Frodsham, the eminent chronometer 
maker, who, while he devoted himself to the higher branches of his own 
art, took an active part in the promotion of general science, and attained 
the honour of admission as a fellow of the Hoyal Society. Mr. Charles 
Frodsham was brought up to his fathers business, and showed in his early 
manhood a remarkable faculty for undertaking the more miuate and 
intricate calculations involved in the construction and regidation of 
chronometers. In 1847, Mr. Frodsham was presented with the Telford 
Medal, for a paper on the Isochronism of the J^lance Spring, which forms 
the second part of this volume, and was also complimented on the same 
occasion by being made an Associate of the Institution of Civil Engineers. 
In 1862, Mr. Frodsham was appointed a Juror in Class XV. in the London 
International Exhibition, and published a very clever and exhaustive 
report on " Chronometers, Watches, and Clocks." He was also in the same 
year the author of another treatise, entitled, '' A Few Facts connected with 
the Elements of Clock and Watchmaking." Mr. Frodsham served twice as 
Master of the Clockmakers' Company. He was also appointed a Juror of 
the Dublin Exhibition 1 865, and both as Juror and Vice-President of the 
Paris Exhibition in '1867. Although excluded by his position as Juror 
from all competition on those occasions, he gained eleven medals, among 
which was the grand gold medal of the Emperor of Russia. Mr. Frodsham 
was several times a member of the Council of the Royal Astronomical 
Society. He is justly entitled to take his place in the age in which he lived, 
as one of the most distinguished English watch, clock, and chronometer 
makers. 

Death of Professor De Morgan. — ^We are sorry to announce 
the death of Mr. De Morgan, which occurred on Saturday, March 1 8, at 
Camden Town. This great mathematician was son of an officer in the 
British army; he was born at Madura in 1806. He went to Trinity 
College, Cambridge, and in 1827 was 4th Wrangler; religious objections 
prevented his taking the degree of M.A. On leaving the University he 
entered Lincoln's Inn, and in a 828 was elected Professor of Mathematics in 
the London University. This post he resigned in 1831, but was re-elected 
in 1836, and held the appointment till 1866. The Professor was for 30 
years a member of the Council of the Royal Astronomical Society, and for 
1 8 years one of the Secretaries. The amount of work he got through during 
his useful life is simply amazing. He was the great advocate of a decimal 
coinage. He continued his active life almost to the end. There are few 
men of oui day who have deserved so well of the scientific world. 

The Earthquake in the North of England. — Another slight 
shock of earthquake has been felt in the north of England, taking a S.W. 
and N.E. direction. Though in some cases small articles of furniture were 
moved, bells rung and beds shaken to the alarm of the occupants, who 
feuicied, in certain cases, that there was some one under the bed moving it, 
the shaking does not appear to have been so violent as others during this 
century. The effects are said to have been most severe at Ulverston and 
Lancaster. There seems to be no doubt that the British Isles are connected 
with the real earthquake regions to the south, and that a distinct move- 
ment took place on Friday 17, in that subterranean channeL 

Mr. Huogins*s Observatory at Tulse Hill has been rebuilt, and 
in place of the former dome of 12 feet diameter, a drum of 18 feet has been 
erected for the great equatorial (refractor of 15 inches, and reflector of 18 
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inches), by Grmbb &; Sons of Dublin, which has been placed in Mr. 
Huggins's hands by the Royal Society. At present, observations for the 
adjustments of the instrument only have been made. 

We hear from Nature that one of the Temple Memorials will 
be an Observatory for Rugby. The telescope to be erecteJ is Mr. Dawes* 
8^ inch by Alvan Clarke, io8| focal length : it is mounted equatorially, 
and has an excellent driving-clock; the eye-pieces range from 90 to 1,000. 
Other instruments for astronomy, surveying, and meteorology will be added. 
There is some fear lest the Masters' disputes may for a time prevent these 
good things from being accomplished, but we trust that the delay will not 
be long. 

Fontenelle, the author of the celebrated work on the Plurality 
of Worlds J had nearly completed his hundredth year when he died. He 
expired exclaiming, *' Je ne souffre pas, mes amis ; mais je sens une cer- 
tame difficult^ d'etre." 

The inscription on the monament of Leibnitz on the esplanade 
at Leipzig is, " Ossa Leibnitii " (the bones of Leibnitz). 

James Bernoulli L, who died at Basel, after the example of 
Archimedes, ordered that one of his discoveries should be engraved on his 
tomb. It was a drawing of the logarithmic spiral, with the inscription 
** Eadem mutata resurgo " (changed, I rise again the same) ; a double allu- 
sion, first, to his hope of a resurrection ; next, to the remarkable properties 
of the curve, well known to mathematicians, which consist in this, that 
many operations which in most instances convert one curve into another, in 
the logarithmic spiral only reproduce the original ! 

John Bernoulli was not distinguished for amiability. " One 
day he proposed to his son Daniel, then a youth, a little problem to try his 
strength ; the boy took it with him, solved it, and came back expecting 
some praise from his father. You ouffht to have done it on the spot, was all 
the observation made, and with a tone and gesture which his son remem- 
bered to the latest day of his life." 

When La Caille went to the Cape of Good Hope, in 1751, to 
make his catalogue of southern stars and measure a degree of the meridian, he 
received for his expenses, and those of a clockmaker who accompanied him, 
all instruments included, 10,000 francs. He remained nearly four years, 
and so accurately did he keep his accounts, that he was able to explain his 
expenditure to a sou: it was 9,144 francs and 5 sous, and he insisted on 
returning the balance, in spite of the disinclination of the officers of the 
treasury to receive it. 

The early proficiency of Clairvaut in mathematics is well attested 
and surprising. He is said to have begun his celebrated treatise on Curves 
of Bonhle Curvature^ when only thirteen years old. It appeared when he 
was eighteen years of age, but was ready for the press two years before. He 
read the Conic Sections of De rH6pital, and also the Infiniment Petits of 
the same author, when he was only ten years old ; and at the age of 
twelve presented a memoir on some remarkable curves to the Academy of 
Sciences, and removed all doubts as to its authorship by his personal 
explanations. 

" Clairvaut and D'Alembert were riyals in their scientific labours, 
and though their disputes never passed the bounds of courtesy, the life of 
each, with respect to the other, was either armed truce or open war. The 
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charaeters of the two were essentially opposite ; Olairvaut was a man of the 
world, of high polish, and who took great care never to offend the self-love 
of anyone; D'Aiembert was blnnt and rude, thongh essentially well-meaning 
and kind ; if we may use such a colloquial phrase, he ' stood no nonsense ;' 
' J'aime mieuz ^tre incivil qu'ennny^ ' was his avowed maxim. Clairvaut 
was always in the world, desirous to shine, and to unite the man of fashion 
with the philosopher, of all which D'Aiembert was the reverse. The attacks 
usually came from the latter, confined entirely to the writings of his oppo- 
nent ; and he was frequently right, being a thinker of a more safe and cautious 
order than Clairvaut, who was more than once too hasty. . . The preceding 
comparison is drawn from Bossut {Hist, dee Math,), who was the personal 
friend and the decided eulogist of both. He adds, that the polished character 
of Clairvaut procured him an existence and a consideration in the great world, 
which talent alone would not have sufficed to gain ; and more than insinuates 
that dissipation destroyed his constitntion." — English CychptBdia, 

When J. H. Lambert, the distinguished Grerman philosopher, 
was a youth, he spent a great part of eadi night in reading such of the 
Boman authors as he could procure, or in studying arithmetic and geometry; 
the money for the purchase of the books, and even of the candles by whose 
light they were read, being obtained, it is said, by the sale of drawings 
which he found time to execute. 

Assyrian Astronomt. — " Behind the harem was an enormous 
tower or pyramid in seven stages nearly fifty yards high. Remains of 
similar constructions have been found at Nimrud (Calah) and Kileh 
Sherghat (Elassar) ; and there seems no doubt that they were attached to 
every Assyrian palace, for the inscriptions frequently mention the one be- 
longing to the palace at Nineveh. The seven stages, equal in height, and 
each one smaller in area than the one beneath it, were covered with stucco 
of different colours^ and thus presented to view the colours consecrated to 
the seven heavenly bodies, the least important being at the base : white 
(Venus), black (Saturn), purple (Jupiter), blue (Mercury), vermilion (Mars), 
silver (the Moon), and gold (the Sun). This was the ancient staged pyramid 
of the first Semitic Ch^dean Empire, adopted and but slightly modified by 
the Assyrians, by giving a rather smaller base and less difference between 
the relative sizes of the stages, so as to make it resemble rather a tower 
than a pyramid. But buildings of this kind, called Zikurat, and so fre- 
quently mentioned by the kings in their annals as having been erected by 
them, were not used in Assyria for temples, as they had been in Chaldaea 
under the First Empire, ana as they continued to be used in Babylon down 
to the destruction of the city. The sanctuary crowning the summit of the 
Chaldsean pyramids had disappeared. The Assyrian ZLkurat was simply an 
observatory, and on its summit the priestly astrologers, pupils of the Chal- 
daeans, attempted to read the future in the stars. Astronomy had, in fact, 
quickly degenerated into astrology in Chaldsea ; the belief in the direct in- 
fluence of the stars on terrestrial affairs was one of the most deeply-rooted 
articles of faith in Babylon, and had passed into Assyria. The Ninevite 
kings, like those of Babylon, undertook no enterprise without first consulting 
the presages of the stars, and for this purpose they always had, within 
reach in their palaces, astrologers and an observatory. We have already 
seen that Sennacherib himself says that he gave up an expedition, under- 
taken with every chance of success, and declined a decisive battle when 
everything seemed to promise him a victory, because the stars did not seem 
favourable. We have also stated the influence that, according to the monu- 
ments, two edipses exercised^ the one on the accession of Asshurbanipal, the 
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other on that of Sargon. The rojal astrologers kept a constant watch from 
the height of the Ziknrat on the state of me heavens and the movements 
of the stars, so as to interpret them by the aid of the astrological tables so 
often mentioned in the inscriptions. They furnished the king with an 
account of their'observations ; and some tablets bearing reports of this kind 
were found in the archives of the palace of Koyundjik. As an example, 
one of them records the observation of the exact day of the spring equinox: 
* On the 6th of the month Sivan the day and the night were equal, six double 
hours for the day and six double hours for the night. May Nebo and 
Merodach protect my lord the king.' Another, on a tablet in the British 
Museum, still unpublished (marked K., 86) : ' To the founder of buildings, 
my lord the king, his humble servant, Naboiddin, chief astrologer of Nineveh. 
May Nebo and Merodach be propitious to the founder of buildings, my lord 
the king. On the 1 5th of the month we have observed the entxy of the 
moon into the lunar node and the result. The moon was eclipsed/ Another, 
in the same collection (marked K., 78), runs thus: * To the king, my lord, 
his humble servant Ishtar .... chief astrologer of Arbela ; peace to 
my lord the king. May Nebo, Merodach, and Ishtar of Arbela be propitious 
to my lord the king. On the 29th of the month Sivan we observed the 
lunar node, but we have not seen the moon. The 2nd of the month Duz, 
in the year of Belsan, governor of the city of Hirmirdan.' It follows from 
this last inscription that the Assyro-Chaldsean astrologers, not able to cal- 
culate eclipses of the sun, watched attentively at each new moon to see 
whether one would occur.'' — Ancient History of the East, byLenormant and 
Chevallier, vol. i, pp. 463-64. 



VARIABLE STARS. 



Approximate times of minima and maxima of variable stars, which 
according to statements made by Schoenfeld and Winnecke may be expected 
in April. 



1871. 
April 



I 

2 

3 
6 

8 
9 



10 
13 

16 

20 



!1 

as 

27 



h. 
10*8 

127 
95 

II'O 

6*3 



io'5 



lO'I 
lO'I 



9' 6 



a. M. T. 

S Cancri 
R Vulpeculae 

Algol 

Algol 
8 Librae 
T Cancri 

Algol 
BCeti 
S Leonis 
B Serpentis 
RTauri 
8 Librae 
S Aquilae 
S Scorpii 
S Cancri 
8 Librae 
T Capricomi 
S Herculis 
R Aquarii 
S Vulpeculae 
8 Librae 



A. R 



mm. 

i» 
max. 

}i 



h. 

8 

20 



Place of star 1855. 
Decl. Magn. 



m. 

35 
57 



8. 

39 
56 



+ 
+ 



o 

»9 

23 



33* 
149 



10 
13 



8 48 23 -f 20 24*1 II 



2 
II 

15 

4 



n 

min. 

„ »o 
max. 16 
min. 8 

max. 21 
min. 16 
max. 23 

» 19 
min. 



18 

3 

44 
20 

4 
9 

35 

45 
26 

42 



38 

21 

I 

21 

57 

2 

39 

o 
18 

19 

^7 



+ 
+ 

+ 



o 
6 

15 

9 

15 
22 

»9 

15 

15 

16 

26 



50-1 
149 

346 
50*1 

IIS 
319 
332 

464 
11*4 

5*3 
557 



8 

9 
6 

8 

II 

9 

10 

9 
12 

6 
9 
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THE PLANETS FOR APBIL. 



At Tbansit oybb thb Mbbidiak of Gbbbkwicr. 



Flaneto 


Date 


Bight 
Aaoenalaii 


Deelinatioii 


Diameter 


Meridian 
Paaaage 






h. m. 8. 


t 




h. m. 


Mercuiy 


ist 


58 17 


■*-5 39 


5''-2 


20'6 




15th 


2 38 16 


17 31 


6^4. 


I 5*3 


Venus 


ist 


a a4 35 


+ 14 26 


ii"-4 


I 467 




15th 


3 3* 3 


»9 53 


12''-0 


I 589 


Mars 


ist 


II 44 7 


+ 5 II 


i6"-8 


II 47 




15th 


II 29 9 


6 10 


i5"-« 


9 547 


Jupiter 


ist 


5 »7 48 


+ 22 55 


34"-© 


4 39*4 




13th 


5 15 50 


23 4 


33"-o 


4 o'3 


Saturn 


ist 


18 41 47 


— 22 18 


i5"-o 


18 1*2 




iSth 


18 42 46 


22 17 


1 5" -6 


17 7-2 


TJranns 


3Pd 


7 37 43 


+ 22 si 


4"o 


6 5i'i 




15th 


7 38 10 


22 4 


4"-o 


6 4-4 



lieroury, daring the latter part of the month, may be seen in the 
evenins, but is not well situated for observation until the end of the month, 
when Uke planet sets about two hours after the Sun. 

Venus is getting into a good position for observation ; at the end of the 
month she sets over 3h. after sunset. 

Mars is still in an excellent position, being visible till a short time 
before sunrise. 

Jupiter is visible through the night till the 14th, after which he sets 
before midnight. 

Saturn can be seen in the morning, and rises 2h. before sunrise at the 
beginning of the month, the interval increasing to over 4h. at its close. 

Uranus is well worth observing. 



ASTBOKOXICAL SE0I8TEB — Subseriptioiis reeeived by the Editor. 



To Deoember 1870. 

WilliaiOB, Bev. W. O. 

To April 1871. 

Enobel, E. B. 
linwood, Bev. W. 



To June 1871. 
Frewnan, D. A* 
Bivas, lOas 
WilliamB, Prof. H. 

To July 1871. 
McAdam, J. Y. 



To December 1871. 

Birmingham, J. 
Hunt, O. 
Lewis, B. T. 
Parnell, J. 
Smyth, Prof. 0* P. 



Hazch 33, 1 87Z. BabBoriptionB after this date in oar next. 



WOTXCB8 TO COSmaSFOWBBVTS. 



The Title-page and Index to Vol. viU. are in preparation^ and wiU shortly be deUvered 

to SolMcrlben* 



* * * * 
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ASTRONOMICAL OCCURRENCES FOR APRIL 



1871. 



DATB 


Principal Oocnrrenoes 


Jupiter's Satellites 


Meridian 
Passage 


Sat 


1 

2 
3 

4 
5 

6 

T 
1 

8 
9 

10 

11 
12 

13 

14 
15 


h. m. 


Sidereal Time at Mean 
Noon, oh. 37m. 36*98. 




h. m. 8. 


h. m. 
Moon 

9 8-4 


Stm 


II 59 

12 56 


Meridian Passage of the 
Sun, jm. 42*138. after, 
Mean Noon 1 . 




9 59*1 


Mon 


Near approach of Moon to 

" Virg. (4i) 
Conjunction of Moon and 

Mars, 1° 58' S. 


l8t Tr. I. 
2nd Oc. D. 
3rd Oc D. 




10 49*5 


Tues 


2 22*8 
13 21 




12 4 
12 5 
12 23 

9 20 


II 40*1 


Wed 


Full Moon 1 
Near approach of Moon to Ist Oc. D. 
80 Virginis (6) 


12 31 5 


Thur 




2nd Tr. I. 
Ist Sh. I. 
Ist Tr. E. 
2nd Sh. I. 
„ Tr.E. 
Ist Sh. E. 
2nd Sh. E. 

1st Ec. R. 


6 52 

7 46 

8 50 

9 12 

9 34 

10 2 

11 57 


Mars 
10 38-8 


Fri 


'3 17 

13 52 

15 8 

16^16 

II 27 


Near approach of Moon to 

^* Libr» (4) 
Occultation of ^ Librae (6) 
Reappearance of ditto 
Occultation of ^« Librae (6) 
Reappearance of ditto 


7 15 46 


10 337 


Sat 


Occultation reappearance 
of ^ Ophiuchi (5) 


3rd Sh. L 
„ Sh. E. 


7 19 
10 12 


10 287 


Sun 








10 23*7 


Mon 


13 52 
20 55 


Occultation reappearance 
of 24 Sagittarii (6) 

Conjunction of Moon and 
Saturn, i^ 20' N. 

C Moon's Last Quarter 
Conjunction of Neptune 
and the Sun 






10 i8*8 


Tues 


7 51-3 
9 3 






10 139 


Wed 


Saturn's Ring : 

Major Axis «38"*32 
Minor Axis s» 1 6"*29 


Ist Oc. D. 


II 20 


10 9*o 


Thur 






Ist Tr. I. 
2nd Tr. I. 
1st Sh. I. 
„ Tr.E. 
2nd Sh. I. 
1st Sh. E. 


^33 

9 38 

9 40 

1049 

II 50 
II 57 


10 4*2 


Fri 




- 


Ist Ec. R. 


9 II 27 


9 59*5 


Sat 


Illuminated portion of disk 
o\ Venus =0*8 54 
of Mars = 0*969 


2nd Ec. R. 
3rd Tr. E. 

„ Sh. I. 


9 48 

9 41 
II 19 


9 547 





Astronomical Occurrences fi 


9r April 1 
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lOI 


DATB 


Principal Occurrences 


Jupiter's Satellites 


Meridian 
Passage 


Sun 


16 

1 
1 

17 

18 
19 
20 
21 

22 

23 

24 

25 
26 

27 
28 
29 

30 
1 


h. m. 


Sidereal Time at Mean 
Nooii, ih. 36m. 45'2s. 




h. m. s. 


h. m. 
9 50*0 


Mon 




Meridian pamage of the 
Sun, cm. 25-378. before 
Mean Noon 






9 45*4 


Tues 










9 40*8 


Wed 


7 3*4 


• New Moon 






9 36*3 


Thur 


22 37 


Conjunction of Moon and 
Mercury, 6° 21' N. 


Ist Tr. I. 
„ Sh. I. 


10 32 

11 35 


9 31-8 


Fri 


043 


Ck>njunction of Venus and 
Ai Tauri (4in. 6) W. 


Ist Oc. D. 
„ Ec. R. 


7 50 
II 7 4 


9 a7-4 


Sat 


9 34 
3 21 

21 22 


Near approach of Moon to 

B.A.C. 1 361 
Conjunction of Moon and 

Venus, 30 38' N. 


Ist Tr. E. 
„ Sh. E. 
3rd Tr. I. 
«nd Ec. R. 


II 9 
II 36 15 


9 23*0 


Sun 


Conjunction of Moon and 
Jupiter, oP 37' N. 






9 1 8*6 


Mon 


19 
9 8 


Conjunction of Venus and 
viTauriCim. 8)E. 

Conjunction of Venus and 
v^ Tauri, o^ 6' S. 






9 14-3 


Tues 


7 9 








9 10- 1 


Wed 


Conjunction of Moon and 
Uranus, 1° 17' S. 


3rd Ec. R. 


8 12 37 


Moon 
5 17-9 


Thur 


11477 


5 Moon's First Quarter 






6 83 


Fri 






Ist Oc D. 


9 50 


6 58-4 


Sat 


' 


1st Tr. E. 
«nd Oc. D. 
Ist Sh. E. 


9 18 

9 37, 
10 16 


7 47-9 


Sun 


14 24 


Conjunction of Moon and 
Mars, 30 17' S. 


1st Ec. R. 


7 31 26 


8 37-2 


May- 
Men 


1 
1 




2nd Sh. E. 


9 10 


9 26-5 
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LUNAB OBJECTS SUITABLE FOR OBSEBVATION IN APBIL 1871. 



Sttpplemeiit 
Day C — 

Midnight 

o / 

47 o ., 

34 19 • 

21 31 ., 

8 10 .. 

15s 38 .. 

144 46 .. 

133 58 .. 

9 •• 

15 ., 

12 

54 •■ 

17 .. 

14 .. 

45 •• 



By W. R. Bibt, F.R.A.S. 

Ot^ectB to be obsenred 



•• Kepler and its ray system. 

.. Flunsteed, Letronne, Hippalns. 

.. Sersalis, Fontana, CaTendish. 

.. BegipD about the S. Pole. 

.. Hansen, Alhazen, Oriani. 

.. Borckhardt, Seminus, Messala. 

. . Endymion, Warren De La Rue.* 

.. Lithrow, Vitruvius, Jansen. 

.. Theophilus, Cyrillus, Oatharina. 

.. Rhseticus, Linn^ Stofler. 

.. Apennines, Aristillos, Autolycus. 

.. Hell, Maginus, Moretus. 

.. Laplace, Maupertius, Condamine. 

.. Mare Humomni, Doppelmayer, Vitello. 

The objects specified for February, p. 48, will be nearly similarly illumi- 
nated in April. The position of the terminator with regard to each may be 
easily ascertained from the table given on pp. 46 and 47. In April the 
sun will be between the winter solstice and yemal equinox, moon's N. 
hemisphere. 



I 

2 

3 

4 
21 

22 

23 

24 

*5 
26 

a? 
28 

29 

30 



123 
112 

lOI 

89 

78 
66 

53 



MOON'S TEBMINATOB. 



Selenographic longitudes of the points of the Lunar Equator and of 60° of 
northern and southern selenographic lat., where the sun's centre rises or sets. 

Greenwich, midnight. 6o*'N. 0° 6o«S. 

Sunbisb: 



187X. 



April I 




-47*3 


2 




59*5 


3 




717 


4 




-838 


5 




+ 78-8 


6 




66-6 


7 




54*4 


8 




423 


9 




30*1 


ID 




180 


II 




+ 5-8 


12 




- 6-4 


«3 




186 


14 




30-8 


«5 




43-0 


16 




55* 


H 




67-4 




-79-6 



o 

• — 50*0 
62*1 

74*3 
-865 

Sxtkset: 
+ 81-4 
69-2 
57-0 

44*9 
327 

20"5 

+ 8-3 

- 39 
i6i 

283 

405 

52*8 

65*0 

-77'* 



o 

— 52*6 

648 
769 

— 89- 1 

+ 84*0 
71*8 
596 

47*5 

35*3 
23*1 

+ io'9 

— 1*3 
136 
25*8 
380 
50-3 
6i-6 

-74-8 



* A fine formation on the same meridian west and north of Endymion. It is larger, 
and includes " Sorabo." It is well seen as the moon passes from perigee to apogee. 
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187T. April 









Sttkbisb: 























20 


••1 


+ 807 


... 


+ 78*4 




+ 76*0 


21 


• • 1 


685 


... 


661 




63*8 


22 


• ■ 


56*2 


•*• 


53*9 




516 


a3 


• • A 


44-0 


•■• 


4»7 




39*3 


24 


• • 1 


. 31-8 


.•• 


295 




27*2 


*5 




19-5 


••* 


17*2 




15*0 


26 


• •4 


► + 7*3 


••• 


+ 5*o 




+ 2-8 


27 




. - s-o 


•• • 


- r» 




- 94 


28 




17-2 


... 


"9-4 




21*6 


29 




294 


••• 


31-6 




33*7 


30 


• • 1 


-41-6 


••• 


-43-8 . 




-45*9 






MAR8, 









M. 



Areographic longitude and latitude of apparent centre of disk, angle of 
position of axis, diameter, and amount and angle of position of greatest 
defect of illumination. 



xSti* Longltade. 


Lat. 




Axis. 


Diam. 


Def. of ill. 


8h. 


loh. 


Z2h. 





Or. midnlghl 


b. 






April I ... 254° 


283«> 


3I3<' 


... 25*6 N. 


... 


26°-o 1 


4*12" 


0-I2" 1 


[23' 


2 ... 245 


275 


304 


... 25*6 


... 


25*8 1 


4*08 


-14 1 


[22 


3 ... 437 


266 


295 


... 257 


... 


25*6 1 


4-03 


•16 1 


[22 


4 ... 228 


257 


286 


... 257 


... 


25-4 1 


[398 


•18 1 


21 


5 ... 419 


248 


278 


... 258 


... 


25*2 ] 


3.93 


'20 ] 


21 


6 ... 210 


»39 


269 


... 25*8 


... 


25-1 1 


[387 


•22 1 


[20 


7 ... 202 


231 


260 


... »5-9 


•• . 


249 ] 


381 


-24 1 


20 


8 ... 193 


222 


251 


... 259 


.■ . 


247 1 


^375 


•26 1 


[I9 


9 ... 184 


213 


243 


... 260 


... 


24-6 1 


369 


•28 ] 


[I9 


10 ... 175 


204 


134 


... 260 


. . 


24-4 J 


[3-62 


•31 1 


[I9 


II ... 166 


196 


225 


... 26-0 


... 


24-3 ] 


135^ 


•34 3 


[18 


12 ... 157 


187 


216 


... 26*1 


.. 


24-1 ] 


13-47 


•36 1 


[18 


13 ... 149 


178 


207 


... 26*1 


... 


24*0 : 


[3-40 


•38 : 


[18 


14 ... 140 


169 


198 


... 262 


... 


23-9 ] 


[332 


-40 ] 


117 


15 ... 131 


160 


189 


... 26*2 


... 


23-8 ] 


I3*a4 


•43 1 


117 


16 ... 122 


151 


180 


... 26*3 


... 


23-6 ] 


[}-i6 


•46 : 


[I7 


17 ... 113 


142 


171 


... 26*3 


... 


^rs 3 


[308 


•48 ) 


ti7 


18 ... 104 


133 


163 


... 26*4 


... 


2r4 3 


1299 


-50 ] 


[16 


19 ... 95 


124 


>54 


... 26*4 


... 


233 ] 


t2'9I 


•52 ] 


[16 


20 ... 86 


"5 


H5 


... 26-5 


... 


23-3 


12*82 


•54 1 


116 


21 ... 77 


106 


136 


... 26-5 


... 


23-2 1 


1273 


•57 3 


116 


22 ... 68 


97 


127 


... 26*5 


... 


23-1 ] 


[2*64 


•59 ] 


116 


n "' 59 


88 


118 


... 26-6 


... 


23-1 ] 


[2-56 


•61 ] 


[15 


24 ... 50 


79 


109 


... 26*6 


... 


23*0 ] 


12-47 


-63 ] 


[15 


25 ... 41 


70 


100 


... 267 


... 


23*0 . 


12*37 


•65 


115 


26 ... 32 


61 


91 


... 267 


... 


23*0 


12-28 


-67 I 


115 


27 ... 23 


5* 


81 
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THE CENTENARY NUMBER OF THE 
ASTRONOMICAL REGISTER. 



In the open air this evening, the 23rd of March 1871, about 
seven o'clock, we gazed with all our old delight on the lov^'v sky. 
In the East, Mars, red and fiery, was rising. How diff/%t to 
all other objects in the heavens I no wonder the ancients gave 
him the title applicable to the God of Battles. High above, 
almost in the zenith, appeared the twins Castor and Pollux, and 
a little to the West the glorious Jupiter. Below the lovely 
constellation Orion, and the incomparable Sirius, shone in all 
its beauty Betelgeuze, and the adjacent Aldebaran nhining with 
similar lustre. We can scarce spare a glance for the misty 
Pleiades, for there in all their glory are the yoimg moon and 
Venus. Dazzling the eye in the bright twilight, in which like 
glorious gems they reign supreme, who could look upon such a 
wondrous scene without a wish rising to possess more knowledge 
of the sublime science which treats of them ? Can we wonder 
that the ancients persevered until they became acquainted With 
so much of the captivating study ? It was some such thoughts 
as these that originated the commencement, more than eight 
years ago, of our little periodical, intended to assist beginners at 
the commencement, and to interest them during the progress of 
their study of astronomy. Since that time numberless scientific 
serials have arisen, blazed into light, and sunk to rise no more ; 
while our little Register has pertinaciously held its way in spite 
of many adverse circumstances. But when we recall the pleasure 
we have had in carrying on the Register, and the memory of the 
kind friends who assisted us in its commencement (many, alas ! 
now no more), we do not consider our time and labour wasted. 
And for the future, if it be considered and admitted that the 
Register does not and cannot depend, like popular periodicals, on 
a large circulation, that it must be supported by the free con- 
tributions and correspondence of the subscribers, and bv-eaijh. 
one assisting to increase its circulation — under these otrcum-^ 
stances it is to be hoped that it may still continue to be of -dse to' 
those to whom we may be permitted to flatter ourselves it has 
hitherto proved acceptable. We will not further take up space 
wanted for more important matters, but we could not resist the 
temptation of saying a few words on the occasion of our 
Hundredth Number. 



The ABtronoxnioal Begister is intended to appear at the commenoement of each 
month ; the Subscription (including Postage) is fixed at Three Shillings per 
Quarter, payable in advance, by postage stamjw or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, Parntmm 
House y Pembury Road, Clapton, N.E., not later than the 15th of the month. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1870-7 1» 

Sixth Meeting, April 14th, 1871. 

W. Lassell, Esq., F.R.S., President, in the Chair. 

Secretaries — ^Dr. Huggins, F.R.S., and E. Dunkin, Esq. 

The minutes of the last meeting were read and confirmed. 
TThirty-six presents were announced, and the thanks of the 
Society given to the respective donors. 

Charles Coppock, Esq., 

Capt. W. M. Campbell, E.E., and 

James W. Lee Glaisher, Esq.^ 

were balloted for, and duly elected Fellows of the Society. 

The following papers were announced and partly read : — 

Extract from a letter of the Rev. W, A. Jevons, on the Zodiacal 
Light : communicated by Mr. Eees. 

On Good Friday, about 7h. 4m, in the evening, the writer 
thinks he saw the zodiacal light. He was at Buxton, and 
observed a luminous appearance a little north of the place where 
the sun had set. It was nearly perpendicular : about 1° broad, 
5° high, and lasted about 5 minutes. 

Mr. Birt observed it on the same evening, but it was much 
longer. It extended from Aldebaran to 6 Persei ; the apex was 
very rounded, and terminated near r Tauri. He saw it again the 
following Monday, 

Mr. Penrose had seen it several evenings in March with 
Vol. IX. 
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considerable distinctness. It was of the same colour as tlie Milky 
Way, and on one occasion decidedly brighter. 

Messrs. Birt and Penrose both agreed that the Pleiades were 
quite involved in the luminosity. 

Dr. Mann suggested that what Mr. Jevons saw might have 
been a streamer of an aurora, as the dimensions were so small, 
and that the obtuseness of the apex in the zodiacal light was due 
to the amount of twilight, which would blunt the point of the 
ellipse. 

The President remarked that at Malta, where he had seen it 
very much better than in England, the colour was ruddy. 

On a remarkable appearance during the Solar Eclipse of December 
22nd, 1870 : by Gonmiander Hardy. 

The writer has seen no account published of a singular 
appearance noticed by himself and the Bev. H. Winwood, at 
Bath. On the day in question the sky was covered with broken 
clouds, which did not however interrupt the observation of the 
eclipse. Some time before the greatest phase, a large and 
brilliantly coloured patch of light was seen about 1 5° to the east 
of the sun. The colours were green, purple, and orange, but green 
predominated. Soon after the greatest obscuration the tints 
faded, and clouds obscured both the patch and the eclipse. 

The President said that it had been suggested by Mr. Main that 
the writer had probably seen a mock sun, and this appeared a 
very good explanation. 

On the Orbits of the Revolving Double Stars € Hercules and € 
Cancri: by Mr. Plummer. 

The author states that several attempts have been made to 
determine these orbits, but the assumed positions have not 
agreed with these angles as observed subsequently. The latest of 
t Hercules is by Mr. Breen, but there is still discrepancy in 
position. He (Mr. P.) has therefore made another trial by 
equations of condition founded on the most recent observations, 
and obtained elements which satisfy them, from which he 
has computed an ephemeris from 1870 to 1875, which will 
test his results. He makes the periastrum in 1 866, when the 
distance was 0*241", the period 36*06 vears, and the mean 
distance i*374". In the determination of^the orbit of € Oancri 
he has used the elements of Dr. Winnecke, but the distances show 
considerable discrepancies. The periastrum he finds will be in 
1872, with a distance of 0*44", the period 58*23 years, and the 
mean distance o*9o8'^ 

Observations on the Planet Amalthea (113); by Dr. Luther. 

Calculations to obtain the Earth* s Exact Distance from the Sun 
and Moon, ^c : by Mr. Dingle. 
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Ohsenxitiom and Elements of Winnecke^s Comet : by Mr. Hind. 

A small comet having been discovered by Dr. Winnecke in 
Perseus, it was detected at Mr. Bishop's Observatory on April 10. 
The place was then B.A. 2h. 41m, 40s., and N.D. 52^* 26', with 
a daily motion of 5 minutes in E.A. and 30' in N.P.D. There 
is an extension of nebulosity on the side farthest from the sun, 
so that a tail may be expected. A good telescope is required to 
see it. This comet does not seem to be an appearance of any one 
formerly known. Its perihelion will be June, 187 1. 

Dr. Huggins had seen it last night. It was very faint indeed, 
but had distinct indications of a tail. It was just visible in the 
finder of his large telescope. This finder is of 4 inches 
Aperture. [Dr. H. made a sketch of the comet.] 

Ijetter to Mr. CarringtOHy on i^ectroscopic Obaervaiiona : by 
M. Chacomac. 

This communication suggested that the line D was a pheno- 
menon of interference due to the jaws of the slit. 

Dr. Huggins said that the papers being exhausted, he would 
hand round a series of drawings of Jupiter he made and presented 
to the Society about ten years ago. They extended through the 
years 1858-^ and 60, and were accompanied by a note suggesting 
that if there were periodic changes in configuration or colour, 
they would be useful for comparison. One only was coloured, 
but it might be understood the others had similar tints. 

Mr. Carpenter said he had been observing Jupiter with the 
great Equatorial at Greenwich, and had long been familiar with 
the reddish colour of the central band. In 186I-2 he made 
40 or 50 drawings of the planet, and this colour was then strong. 
There was a gap in the drawings from that time to 1868, but he 
was sure that, had any change taken place in the tint, it would 
have been remarked. 

The President had been an observer of Jupiter for a quarter of 
a century, with telescopes ranging from a 7 -inch Gregorian to 
very large refiectors. He had seen minute white specks, and 
large round spots on the belts at various times, but these were 
very ephemereal. With the same telescopes now, and recalling 
his first impressions, he found the planet about the same as in his 
early days. Any changes, he thought, were not chronic but 
cyclonic! His general impression of its form and colour was the 
same. 

Dr. Huggins : When the belts are more distinct at one time 
than another, of course the colour appears stronger. I do not 
detect any changes of colour. It appears almost identical with 
what I saw when my drawings were made. 

Mr. Banyard: Several distinguished observers have thought 
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the colour has changed. Sir Wm. Herschel speaks of it as rosset* 
Mr. Dawes, in 1859, thought Jupiter had altered considerably in 
colour. Whether the bright egg-shaped spots are always to be 
seen on the belts, I do not know ; but they are most conspicuous 
now, and are so in Dr. Huggins's sketches. Mr. Dawes saw the 
smaller white markings, which are the same as in these drawings 
before us. The central belts have always the same character, but 
the very small spots occur only on the polar belts. 

The President : What I saw were small, round, white spots, 
like satellites. 

Dr. De La Eue : I have observed and made drawings of Jupiter 
for twenty years, and my experience goes to confirm what has 
fallen from the President's lips. The colour is one of the earliest 
things which strikes an observer. It is ruddy in the central bands, 
and at once forces itself upon the attention. It is found in my 
drawings. It varies a little, but is not essentially different to 
what it was twenty years ago. Some persons who begin with 
small telescopes, which do not display the colouring when they 
see it with larger instruments, think the planet has changed. 
There are sometimes great changes in the form of the belts, but 
in time the configurations recur. There is a great deal of 
colour in Saturn, Venus, and Jupiter, and more attention is paid 
to this now than formerly. 

The President : Has Mr. Eanyard obtained any evidence of 
periodic changes ? 

Mr. Eanyard : There are twenty-six observations of spots, of 
which three only are stated to be white. These occur within 
twelve months of the maximum of sun spots. Sir Wm. 
Herschel's observations of the colour agree with the sun-spot 
maximum. The black spots do not agree at all with this period. 
I have no strong evidence at present, but think that the egg- 
shaped and Dawes's spots coincide with the sun-spot maximum. 

The President : Such observations should be continued. 

Mr. Eanyard : The broken belts are more frequent lately. 
They seem to be connected with the sun-spot period. 

Mr. Carrington : There is no such connection between sun 
spots and Jupiter's markings. 

Gol. Strange : It occurs to me that colour is one of the last 
things to be trusted. There are four things noticed by the eye — . 
size, form, luminosity, and colour. Of these four the permanence 
of impression as to colour is least reliable. More persons carry 
away correct impressions of the other three than of colour. Let 
any one look at the paper of a room, and go to a paper-warehouse 
to try and match it, and he will bring home a very bad one. I 
made this experiment myself lately. Eyes differ so much in 
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estimation of colour that no two should be trusted for comparison 
unless they have been properly tested. The same eye also differs 
at different periods of life. The heavenly bodies are much 
affected by atmospheric conditions, and the observer by conditions 
of health and other circumstances, so that, unless the evidence 
were overwhelming, I should not trust to any statements of 
colour. 

Mr. Penrose : I agree as to form being better remembered, but 
there is a respectable minority I would trust as to colour, especially 
artists and those who have bestowed great attention on the sub- 
ject. I admit there is great diversity in eyes, but the same eye 
and the same object used for many years gives a reliable result. 
With the same telescope I find Jupiter is not so coloured this 
year as last, but this may be due to atmospheric changes. 

Dr. Huggins : With respect to Mr. Banyard's remarks, it should 
be remembered that telescopes have much improved in character 
during the two or three last sun-spot periods. The telescopes 
generally used are two or three times as large as those formerly 
available by the majority of observers, and therefore small spots 
may be expected to be seen oftener. 

Mr. Ranyard : Yet black spots were frequently noticed by the 
very old observers, such as Gassini and others. 

The President : But the minute white spots are much more 
difficult. 

Dr. De La Hue desired to recall the attention of the meeting 
to another subject — one at which he had worked ardently him- 
self, and was therefore qualified to appreciate devotion to it in 
others. There happened to be present in the room a gentleman 
to whose labours in astronomical photography they owed the 
beautiful pictures of the moon which adorned the walls. He 
meant Mr. Rutherfurd, of New York. [This announcement 
was received with great applause.] 

Mr. Rutherfurd said, he was not prepared for such a flattering 
reception, but he had in his pocket a fe77 photographic plates, 
which he wished to present to the Society. The first was a 
negative of the sun. This was taken with a refracting telescope, 
corrected for the actinic rays, and not for vision. He had spent 
many years over the adaptation of photography to the celestial 
bodies. His first expedient to get the chemical rays to a focus 
was by interposing a lens between the object-glass and the sen- 
sitive plate ; but he found that this only produced correction in 
the centre of the picture, and that the edges were confused. 
About ten years ago, when the discoveries of Kirchhoff and 
Bunsen were made known, he applied a spectroscope to the stars, 
and found this gave him an unerring test of the state of the 



1 10 Meeting of the Royal Astronomical 

corrections of his telescope and the means of completing sacli 
correction. He would explain this by a diagram. If all the 
rays from a star converged to a focus, that would be a point ; 
and if that point were received on a prism, it became a line, with 
one end red and the other violet ; but if the rays had not met at 
one point, the spectrum would be not a line, but a brush. An 
inspection, therefore, of the lines of the spectrum showed which 
were not parallel, and he was enabled to correct any out-standing 
errors, till he got his spectrum of the proper character. A 
moment's inspection of the spectrum of Sinus or a Lyras (other 
stars did not give light enough) now enabled him to correct his 
telescope. Having corrected the object glass for colour, the next 
point was the Bgure, Mathematical calculations would give the 
formula, but these could not be carried out directly. The only 
means available was a tentative process. He, therefore, had to 
mount his telescope with great accuracy, and get his clock to 
carry it six or eight minutes quite steadily. He then took 
numerous pictures in and out of focus, and comparing their 
defects and making alterations, at last corrected his object-glass 
to his satisfaction. He then proceeded to work. His object was 
not only to obtain pictures of the moon, such as those presented 
by Mr. Buckingham, but to make the stars record their own 
position for all time. He attacked the Pleiades first. His plan 
was to take a plate and expose it to the stars for several minutes, 
during which the clock worked most accurately. The light was 
then shut off, and another picture taken to identify the stars, and 
thus see which were stars and which were pin-holes, which so 
annoyed photographers generally. The clock was then thrown 
out of gear, and each star then made a track along the plate, 
forming a base line, by which positions could be most accurately 
measured. One of his plates of the Pleiades he presented to the 
Society. [The stars were wonderfully sharp in this negative.] 
He had found that the greatest amount of sensibility of the 
plates was secured by exposing them to a little light before inser- 
tion in the apparatus — just sufficient to produce a slight fogging^ 
if then developed. The chemicals seemed to be in a very unstable 
state of equilibrium, and this induced a commencement of action 
which was carried on by the stars. As to the sun, he used a 
camera body, attached to the telescope, with a stop at the point 
in the cone of rays, where it was only -j^th of an inch in diameter. 
The effect of a narrow line in his slide was, however, to produce 
distortion. He then tried slower chemicals and a larger aperture. 
Dry plates gave the best results, but there were many difficulties 
in their use, and he had now returned to the ordinary wet ones. 
In his experiments to avoid distortion, he had used ruled plates 
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to measure spaces in different parts, and oonld readily detect 
what distortion had been produced. He had done all in his 
power to ensure correct results. He had discarded the wooden 
tube of the telescope, which played all sorts of vagaries, and he 
used now a galvanized iron one^ which was ugly but worked well. 
It must be remembered that you could not focus on the plate 
by the eye, bo that after having found out by experiment the 
right point of focus at a certain temperature, he placed thermo- 
meters all along the tube, and made the necessary allowance 
in focal length for any other temperature. The tube was a closed 
one^ but there were three ventilating openings in it. If the 
observatory were very hot, these were opened, and the telescope 
left till the temperature inside and out became uniform. The 
plate for photographing the stars must be properly collimated, or 
the measures would be wrong. To do this he covered a plate all 
but the centre, and also the object-glass ; and then, if the image 
of the flame of a candle projected by the object-glass on the plate 
were perfect, there would be no distortion of half a hundredth of 
an inch. Having obtained his photographs, the next thing was 
to utilize them ; and for this purpose a micrometer was required. 
Had he known the one invented by Dr. De La Eue, for measuring 
the solar photographs, it would have saved him much trouble, but 
not being aware of it, he constructed one having a divided 
circle, and a glass stage above it, on which the photograph was 
placed. Then a compound microscope, carried by a sort of slide- 
rest, and worked by a very delicate screw, made the measures. 
The results were excellent, and superior to those of BessePs 
heliometer. He instructed a lady to make these measures, and 
found her quite competent for the work. Ten measures were 
taken of each position. Dr. Gould had reduced some of the 
results, and found them very flattering to the method. He (Dr. 
Gould) stated that one plate was equal to a yearns observations 
by the eye in the usual manner. These observations had not yet 
been published. In the course of some years' work the micro- 
meter screw had become worn, and the error had increased lately. 
It would be possible to introduce an average correction for each 
year, but he had now discarded the screw, and remodelled the 
instrument on Dr. De La Bue's plan, using a sort of straight- 
edge slide. It was necessary to And the value of the screw. 
One method which was first tried was very fascinating, but did 
not give such good results as others. It depended on a screen or 
fan placed between the object-glass and the plate, and being 
moved rapidly by clock-work, had its motion stopped every 
second by the sidereal clock. The telescope being placed on a 
star near the meridian, the plate received a succession of pictures 
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of the star, and from its motion in a second the valae of the 
intervals could be deduced. An exposure of several minutes 
gave better results than an instantaneous one. Another plan 
was arranged with Dr. Gould, by taking pairs of stars having 
nearly the same declination. Dr. Gould recorded the transits 
with his large instrument, and Mr. Butherfurd took pictures of 
the same pairs, which were afterwards compared. The best 
result was, however, obtained by taking transits of stars upon 
plates having lines ruled in different parts. In this operation 
the aperture was reduced to two inches. With Respect to moon 
photographs, he would mention that by mounting two pictures, 
so that they could be revolved, he found that in one position they 
gave a stereoscopic effect ; and in another, a pseudoscopic one, 
looking like a picture in a crystal basin. This slide he would 
leave with the Society. [Cheers.]* i 

The President said he was sure all present would join him in 
recording their grateful thanks to Mr. Butherfurd for his admi* 
rable account of the progess made in adapting photography to 
practical astronomy. 

Dr. De La Bue : Our visitor's efforts have been directed, not 
merely to produce fine pictures of the moon, but to furnish 
astronomers with unerring records by which to test future pro- 
gress and astronomical changes. Our great enemy in photo- 
graphic operations is the atmosphere. Other difficulties can be 
overcome, but this continually beats us. I am in hopes that 
photography will some day settle the question of the physical 
lihration of the moon — that is, whether there is any real balancing 
or swinging to and fro. The other librations can be allowed for ; 
and the one in question, if existing, I believe will be detected. 
The angular diameter of the sun is another matter more amen- 
able to photographic measures ; and they should, I think, be 
greatly preferred to those made with ordinary instruments. 
Allowance can be made for any little optical distortion ; and I 
expect the ten years' Kew observations will throw light on this 
subject. The sun's diameter may not be always the same. 
The prominences are known to be in a state of constant altera- 
tion as to height, and the mobile photosphere may do the same. 
The effect of distortion by the lens was obtained at Kew by placing 
objects on the Pagoda there, and photographing them on different 
parts of the plate in the way I have described on a former occa- 
sion. I feel sure that astronomical photography has only to be 

* The above is but a sketch of Mr. Rutherfurd's lucid and interesting 
explanation of his processes, which was so constantly illustrated by 
diagrams he made, as he proceeded, that further detail without these 
would be unintelligible. 
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^tirsued steadily to achieve far greater results than have hitherto 
been obtained, and has a brilliant future before it ; and I desire 
to record my admiration of Mx, Butherfurd's most successful 
labours. 

Mr. Butherfurd said, Dr. De la Bue had prophesied a hopeful 
future for photography, which he trusted to find realised. He 
should like to mention that the pictures of the moon were taken 
with an object-glass of 11 J inches aperture, specially corrected 
for the chemical rays, but he now used an ordinary achromatic 
of 1 3 inches aperture, which could be converted into a photo- 
graphic lens in five minutes, by slipping a meniscus of flint glass 
in front of it. This altered the focal length, for which arrange- 
ments were made at the tail-piece. Qe would also remark that 
the outline of the moon on the circular side was not uniform. 
His friend at the head of the United States Coast Survey, was 
very fond of occultations for determining longitudes,' but found 
discrepancies on this account, and he (Mr. B.) photographed the 
moon on many of these occasions, and could see the minute 
deviations in outline. The sun's outline looked sharp and clean, 
but that of the moon was not so. In the American photographs 
of the eclipse of 1869, she did not look perfectly round on the 
sun's disk. The dimensions of the sun were different according 
to the time of exposure. The light fell off so rapidly towards the 
edges, that there might not be time to produce a complete image. 
If pictures were taken with different apertures, it would be found 
that the greater gave diameters many seconds larger than the 
small. This might account for the differences noticed in obser- 
vations of the transits of Venus and Mercury. 

M. Jansen was also present at the meeting, and at the President o 
request, gave an account of his attempt to observe the late Solar 
eclipse in Algeria, and made some remarks on the nature of the 
corona. 

The meeting then adjourned. 
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Sir, — I trust you will afford me a little space to make a few observations 
and explanations with respect to Captain HerschePs letter on the above 
subject. The letter speaks of the "extraordinary mistakes," and 
"unmeaning extracts," contained in the report of Colonel Strangers 
paper, brought before the November Meeting of the Royal Astronomical 
Society, as printed in your periodical, for which I am responsible ; and I 
hope to show that, so far as my share of the matter is concerned, such 
language is hardly justifiable. It is probable that Captain Herschel and 
many of your readers are not aware of the difficulties under which 
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reporting is carried on at Somerset House. The Society makes no 
provision for the accommodation of reporters, who hare therefore to 
work with note-book in hand, and without sufficient elbow room. They have 
no access to the papers, and are entirely at the mercy of the secretary or 
author who may read a paper, as to how much he thinks proper to give, 
and it is obvious that of this portion only can any abstract be communi- 
cated to the public in your journal. As a rule, therefore, all that can be 
done, is to give a general idea of the contents of the papers, which, as 
they are subsequently printed in The Monthly NoHcea, are seen in 
extenso by all interested in the subjects ; while every effort is made to 
report the discussions as fully as possible, as the observations then 
made, which are often more valuable than the papers that originate 
them, would otherwise be entirely lost. It should also be mentioned that 
the paper by Colonel Strange came on at a late hour of the evening 
(in fact it was the last paper), and the author, instead of reading it, gave 
an oral synopsis of its contents, and did not even read the extracts the 
paper contains from Captain Herschel's letter, but merely quoted the 
leading^ points from memory, aided by an occasional glance at the 
MS. He is so carefiil and deliberate a speaker, and so easily followed, 
although I do not write shorthand, that I think I may safely say that 
anything I find upon my notes was actually said, although it may not 
be the whole of what was said. With these preliminary observations, I 
proceed to notice Captain HerscheFs paragraphs in detail. 

1. There is evidently a mistake here as to Captain Herschel having 
measured a base line at the dates mentioned, but the operation was 
certainly referred to by the speaker. The date's given appear to be the 
beginning and ending of the letter, but it is commenced at ** Coimbatore 
Base," and the speaker may have casually indicated that his corre- 
spondent was so engaged. However, as Captain Herschel remarks, his 
engagements at the moment have nothing whatever to do with the 
subject of hi^. letter. 

2. I find the word " closing '* so distinctly written in my notes, and 
another word struck out in its favour, that I can hardly doubt it was 
reaUy uttered. It is certainly printed ** choosing ** in the Monthly Notices, 
but as the paper also goes on to mention the "twenty-four distinct 
operations, consisting of settings, readings, intersections, and re- 
versals," which I also reported as having to be done in the five minutes 
aUowed, I cannot but think " closing '* might have been used by Colonel 
Strange as more expressive of the work to be done in the tmie than 
the " choosing " of the writer of the letter, which to most persons would 
hardly seem to include actual observations with the instrument. 

Paragraphs 3, 4, 5, 6, and 7, admit the accuracy of my report of the 
expressions used as far as given, but supplement them by important 
explanations. As to paragraph 5, I find that the word " generally ** 
was used in stating the errors of each triplet were within i". The 
additions by Captain Herschel are doubtless most valuable, but as they 
were not read at the meeting, I had no means of including them in 
the report, the official publication of the paper not taking place till long 
after the Astronomical Register is out. It will be seen that Colonel 
Strange gave some illustrations of the accuracy of the division of the 
circles, which are his own calculations, and not included in Captain 
Herschers letter or the paper as printed ; and he also made other re- 
marks not in his paper, showing that he spoke extempore, and did not 
read exactly what he had written ; and the presumption therefore is, 
that I noted what he did really say, and could do no more without 
seeing the paper. 
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However, I think it fortunate for the readers of the Register that 
Captain Herschel has been induced to add his interesting and important 
explanations to the report, for which they cannot but feel most grateful ; 
and I trust that thej will also allow that the account of the paper is as 
good as possible under the difficult circumstances attending its com- 
munication experienced bj 

April 14, 187 1. YOUR REPORTER. 



CORRESPON DENCE. 



K.B. — ^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



KIGHT ASCENSION OF URANUS: 



Sir, — Perhaps it may interest some of your readers to know the 
amount of difference between the observed and tabular right ascension of 
Uranus, as other observers besides Capt. Noble may liave been dis- 
appointed to find that at the occultation of March 2, the planet had 
disappeared some minutes before the calculated time. At the meeting of 
the Royal Astronomical Society, on March 10, 1 mentioned that the true 
right ascension of Uranus was about 15 seconds less than that given in 
the Nautical Almanac ; and that consequently the disappearance must 
naturally have taken place some minutes before the time obtained direct 
from the tables. In the abstract of the proceedings of the Society, con- 
tained in the April number of the Register, this difference is wrongly 
printed, 15 seconds of arc, instead of 15 seconds of time, which may 
probably mislead some one. 

The following numbers are the differences between the observed right 
ascension and that inserted in the Nautical Almanac, The sign + 
signifies that the tabular place is too great. 

Tabular R.A.— Observed R.A. 

Year. g. 

1867 ... ... -f- 15*6 

1868 ... ... 15-4 

1869 ... ... 14*9 

1870 ..'. ... 14*4 

1871 ... ... -I- 13*8 

On March 2, 187 1, at I5h. M.T., the increase of the Moon's right 
ascension in one minute was 2*273. As tl^ true right ascension of 
Uranus was nearly 14 seconds less than the N A, right ascension, the 
true time of disappearance at the Moon's limb would be about six 
minutes before the calculated time — an interval quite sufficient to cause 
the disappointment felt by observers after sitting up to so late an hour. 

The only tables available for the calculation of the tabular places of 
Uranus, are those of Bouvard, published at Paris so far back as 182 1. 

I am, Sir, your obedient servant, 

EDWIN DUNKIN. 

April 6, 1 87 1. 
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MOCK SUNS AND MOONS. 



Sir, — The Rer. T. W. Webb, in [his letter in the Begister for March, 
referring to the above subject, states : **A season of frequency may 
possibly now have commenced, and many of your readers may be interested in 
keeping watch for both solar and lunar appendages of this nature.^' Since 
his reply to my letter, I have been looking out for this interesting 
phenomenon ; and on April 6th I had the pleasure of witnessing both. 
At half-past 5 o'clock in the evening, the sun was surrounded with a halo 
about 70° in diameter, the lower part of which was hid below the horizon. 
There was a vertical strip of white light proceeding from the upper and 
lower limb of the sun. On the northern side of the sun, on the halo, 
appeared a parhelion, which lasted a quarter of an hour. At 6 o'clock a 
brilliant parhelion appeared on the upper part of the halo where the 
white strip of light terminated. Its form was nearly circular, and its 
apparent diameter a little greater than that of the true sun ; two beams 
of light shot out from the upper part of the parhelion at angles of 45^. 
This beautiful phenomena continued above naif an hour. I drew the 
attention of a farm-labourer to this phenomena, and he stated, ** This is 
what I have not seen for many years. Those bright spots on the ring 
we call sun galls, and when they appear afar off rain will soon come." 

The same evening, at 8 o'clock, a halo appearance around the moon 
about 50° in diameter, and paraselense appeared on the halo on the 
southern side of the moon, .but was not very bright. A vertical strip of 
white light proceeded from the upper and lower limb of the moon also. 

Yours respectfully, 

Wiveliscombe, Somerset : J. WEBB. 

April 8, 1871. 



DARWINISM AND ASTRONOMY. 



To the Editor of the Times. 

Sir, — After the many solid arguments adduced in your late admirable 
and most welcome notice of Mr. Charles Darwin's recent work, J. should 
like to make only one suggestion. Mr. Darwin's theory requires us to 
believe that animal life existed on this globe at a period when, according 
to a theory much more plausible than his, the earth and all the planets 
with the sun constituted but one diffused nebula. Astronomers really 
have some data on which to found this theory of theirs, since marked 
variations in the conformation of several nebulae within historic times are 
now on record ; whereas all the variations which Mr. Darwin has been 
able to point out in species, and especiaUy in man, within the same limits 
of time are either zero, or of an extremely nebulous character. 

I remain, Sir, yours faithfully, 

ASTRONOMICUS. 

April 10. 



TEE ROTAL SOCIETTS NEW TELESCOPE, 



Daily Telegraph, 14th April. 

The pursuit of science is rapidly passing out of the range of private 

resources. For many of the more important branches of research, the 

instrumental and material requirements are beyond the supplying powers 

of individual purses. This is especially true of astronomical investiga- 
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tions, which, to be carried on nowadays with any hope of valuable 
results, necessitates the employment of telescopes, the fabrication of 
which involves the ouUay of little fortunes. Time was when four or 
five hundred pounds would give an astronomer a telescope and appurte- 
nances with which he might hope to advance the science of his adoption . 
But now, although much useful work remains to be done with such com- 
paratively moderate instruments as can be purchased for the sum just 
named, he who desires to open new and wider fields of celestial study 
must be prepared to pay in thousands for the optical key. To give an 
idea of the value of great telescopes, we may mention that the large 
refractor added a few years back to the Greenwich Observatory, cost, 
with all its complexities of mounting, a sum exceeding ten thousand 
pounds, and that naif this sum was recently paid by the Qovemment of 
Victoria for a reflector of 4-feet aperture that has been set up at 
Melbourne. 

In view of the fore-mentioned circumstances, it will be acknowledged 
that the Royal Society did a wise thing in devoting a legacy that lately 
fell to it, to the purchase of a large astronomical telescope, to be placed 
at the service of some ardent amateur, competent to use such an instru- 
ment to the best advantage. The bequest alluded to was a sum of 1,500/. 
left by the late Benjamin Oliveira, to be expended upon such a scientific 
object as the Council of the Society should deem worthy and appropriate. 
The suggestion for its astronomical dedication came from Dr. Kobinson, 
the wefi-known astronomer of Armagh, and in adopting his proposal, the 
Society made up the sum to 2,000/. Estimates were sought from several 
English and Continental instrument makers, and the result was that the 
work of constructing the telescope went into the hands of Mr. Grubb, of 
Dublin, who was then completing the large reflector for the Melbourne 
Observatory, to whioh we have just made allusion. 

The telescope decided upon and now completed is an equatorial 
refractor. The size of the object-glass, 15 inches, is imposing. Until 
within the past two or three years, there were but two glasses of such 
a size in the world ; one was at the Russian Observatory at Fulkova, the 
other was in the United States, at Harvard College. Lately, however, 
attempts have been made to surpass considerably this diameter, Mr Cooke, 
of York, having, at a great cost — borne by Mr. Newall, of Gateshead — 
attempted and accomplished the working of an achromatic lens 25 inches 
in diameter, and Mr. Buckingham having recently made one of 21 inches 
diameter. As yet we have heard of no trials of these glasses which 
could determine how far the inconceivable difficulties of figuring larger 
lenses have been overcome. 

The Royal Society's object-glass is remarkable for the shortness of its 
focus, which is only 15 feet. The design of this shortening is to secure 
creat concentration of light-^a principal intended use of the instrument 
being for the spectroscopic analysis of the light of the fainter stars and 
nebulae. By the large area of the lens, a great amount of light from any 
object under view will be grasped, and by its shortness of focus that 

freat amount will be condensed upon a very small space, and thus great 
rilliancy will be secured in objects of sensible size, like planets or 
nebulse ; for stars it is of no importance, since a star appears but as a 
point in any telescope. Every schoolboy knows that the burning-glass 
which acts best is a large one that has a short focus, and that, consequently, 
gives a small and intensely brilliant image of the sun. The concentration 
uiat the schoolboy wants for sport the spectroscopist requires for science. 
During the discussion upon the telescope, and before its construction 
was actually decided upon, the question naturally arose, into whose hands 
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should it be placed ? Considermg that the branch that at the present 
time requires the greatest fostering, and promises the grandest results in 
return, is the new science of spectrum analysis, it was quite natural that 
the first thoughts of the initiators should be turned to the father of 
spectroscopy. Dr. Huggins, to whom astronomy is indebted for advances 
comparable in importance to those that have made the name of Herschel 
immortaL To him, accordingly, the telescope was spontaneously offered. 
A wiser offer could not possibly have been made, and it was curiously 
well-timed, for Dr. Huggins was then concluding an engagement with 
a maker for the purchase, at his prirate cost, of a large instrument to 
replace the one of 8-inches aperture, with which his hi^ reputation has 
been earned. He accepted the Royal Society's offer, upon the conditions 
that he should retain the instrument during the time he might be willing 
to devote it to spectroscopic or other astronomical researches, and that he 
should be free to select working subjects of his own choice. His well- 
known zeal and character were guarantees that the best possible use 
would be made of it. He thus became a party to the construction. He 
decided upon plans and details, and forthwith erected an obseryatory to 
receive it, at an outlay of about 500/., and within the past few weeks it 
has been duly installed therein. We have had an opportunity of inspect- 
ing it, and of judging upon the optical performance of its object-glass. To 
say that the instrument is mounted with high engineering skill, that it 
possesses great stability, with such an ease of motion that a child could 
with one hand direct it to any part of the sky, that it has a competent 
driving clock, and all the perfect minutiae that experience could suggest, 
is but to state matters of course. Technical details would be out of place 
here. The containing dome, with its shutters opening for view of any 
part of the heavens, has been constructed with some taste, and with con- 
ditions of comfort that many an astronomer who visits Dr. Huggins will 
envy. But who should be comfortable if not he who resigns the 
blandishments of the dormitory for science's sake ? 

Upon the night of our visit, the atmosphere, although very clear, was 
a bad one for astronomical observing. An east wind was blowing, and, 
as usual under such circumstances, the air was so unsteady that the 
delicate tests of a telescope's powers — the visual separation of close double 
stars — could not be resorted to. We saw enough, however, to give us a 
favourable opinion of the telescope's optical excellence, and we doubt not 
that it will do a great deal towards wresting from the makers of Munich 
the palm which they have held for years, on account of the superiority of 
their object-glasses. 

To add to the completeness of the instrument as a whole, it has been 
furnished with a speculum of iS-inches aperture, forming a reflecting 
telescope of the Cassegrain form, which can at pleasure be mounted in 
the refractor tube. The reflector may come into use when it is desired 
to make certain observations, such as those of the amount of heat radiated 
from the moon, or from stars which would be affected detrimentally by 
the passage of the rays from the moon or star, through a lens-glass 
having the property of intercepting feeble rays of heat. 

It would be prematurejo speak of the results to be anticipated from this 
instrument. Suffice it to say that Dr. Huggins proposes to pursue system- 
atically and vigorously his spectroscopic researches, upon the stars and 
nebulsB ; and, if ends grow with means, we may expect grand results 
indeed. 
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AURORA BOREALIS. 



On Sunday, April 9, another magnificent display of aurora took place. 
Its arc, W.ISr.W. to N.E., was much lower than in the former displays ; 
but the intensity of the crimson light was far greater. Crossing this light 
and extending to the constellation of the Great Bear, were beautiful 
streamers of a fine green colour : these did not form so distinct an 
umbrella-shaped corona as culminated above Cygnus last year, but the 
lines were much more distinct and more highly coloured. We watched it 
from 10*30 to 12*15 : ^^ about 11*30 the crimson colour disappeared, and 
a flood of white light continued to shoot out, at times not unl^e a gigantic 
comet. Soon after 12, it went off. It is not unworthy of notice that the 
direction of the aurora was identical with that of a semi-transparent line 
of light clouds. The intensity of the red may be gathered from the fact 
that all but the largest stars were from time to time obscured, frocyon 
was distinctly coloured by it. Jupiter alone stood out, with nis pure 
silyer light, and a very lovely object he was. By the following extracts 
it will be seen that at liieeds and other places the red light continued longer 
than in London: — 

7Vme«y April 11. 

At 9 p.m. the north horizon appeared pretematurally luminous, and 
some faint streamers were sent up from an arc that existed between two 
dark homogeneous cloud modifications. This incipient phenomenon 
lasted about half an hour. At 9*30, the whole north was illumined by a 
bright white light. At 10, the western portion became luminous, and 
sent up long lines of streamers of surpassing beauty. Some were of 
dazzling whiteness, and interspersed with them were others of rose-pink, 
that were projected beyond and below the zenith, into the opposite south- 
eastern horizon, where they joined an expanded body of lurid carmine. 

These appearances fluctuated till midnight, when the dark cloud in the 
north completely obscured the whole sea horizon, and its edges were 
fringed witn radiant streamers. 

At 12*30, or half ui hour after midnight, a culmination of surpassing 
beauty occurred. Long streams of yellow, black carmine, light red, ana 
emerald hues were projected towards the plane of the magnetic meridian, 
where they coalesced and formed a corona. 

At I a.m., a blood-red radiance still existed in the N.E., and an arc 
almost due N. sent up faint parti-coloured radiating streamers to the 
zenith. Small detached rugged masses of what appeared to be pure 
cirrostratus, drifted over from W. to E. 

Throughout the preceding day atmospheric electricity had been at times 
abnormimy developed, and tlpe dip of the magnetic needle was persistent 
for hours. 

With regard to the origin of the varying tints of these beautiful pheno- 
mena, it should be borne in mind that me aurora is probably due to 
electrical discharges, between the positive electricity of the atmosphere 
and the negative electricity of the terrestrial globe. The electricities them- 
*' selves are separated by the action of the sun on equatorial regions. 

As in the case of lightning, the different hues of the aurora are produced 
(probably) by the varying altitudes. In the lower regions the light is 
white, but in the higher regions, where the air is more rarified, it takes a 
violet tint, as the spark of the electrical machine varies in an attenuated 
medium or a gprosser atmosphere. 

The winds are now cold and ungenial. Yesterday an icy stratum 
existed in the higher regions, as shown by the production of a solar halo. 
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Vegetation, neTertheless, steadily progresses, and has suffered little com* 
paratire injury, owing to the protract^ drought. Scarcely a drop of rain 
has fallen since the 2oth of March. 

I am. Sir, your obedient servant. 
Valley of the dwyd : . B. H. ALLNAT. 

April lo. 

From the Standard. 
Sir, — The Northern Lights were distinctly visible here last night, at 
10*30, the arc extending from W.N.W. to N.E., radiating from the N.N. W. 
I also observed through the luminous vapour, several stars shoot due 
north. Apologising for intruding on your valuable space, 

I am, &c., 
St. Stephen's, Twickenham : April 10. E. B. 



Sir, — A very beautiful Aurora Borealis was seen here last night. It 
appeared in the western heavens, the radius was of great extent, with 
much of that characteristic fine red hue in it. The whole display lasted 
from half-past ten till a few minutes after eleven, and was of a very fine 
description. I remain, Ac,, 

Leyton, Essex : April 10. OBSERVER. 



Sir, — About twenty minutes past ten last night, I observed it was very 
light, and on looking out|of doors I found there was a magnificent aurora 
display. The northern horizon was nearly as bright as day, and on 
watching it, it got dark, and rays of bright and red colour shot up tq the 
zenith from N.E. to N.W., varying in brightness, the finest being about a 
quarter to eleven, when it gradually faded, till about ten minutes past, 
when I went in. Yours, &c.« 

Round Oak, Greenham, Newbury : J. WARD. 

April 10. 

Edinbuboh. — ^The temperature for some days past has been variable, 
genial mildness alternating with cold easterly winds. Sunday morning 
was cloudy, with east wind and a sprinkling of rain. In the afternoon 
the sun broke through, but the atmosphere continued cold. For two or 
three hours in the evening the northern sky was lighted up with a display 
of Aurora Borealis. The phenomenon began to manifest itself shortly 
after eight o'clock, in the shape of pale green and rose-tinted rays stream- 
ing up towards the zenith, from behind a bank of clouds in the north-east. 
After a time the rose tints disappeared, but the pale-green rays diffused 
themselves over the northern sky, converging from all points of the 
horizon to the zenith. When the phenomenon reached its fullest develop- 
ment, rather more than one half of the sky was covered with flickering 
streamers. — Scotsman. 



Leeds. — A remarkably grand display of the Aurora Borealis was visible 
at Leeds on Sunday night. The extent of space over which the corns* 
cations played was much gpreater than is usually the case, whilst the light 
was so vivid, and its tints were so quickly changed, as to produce a spec- 
tacle truly gorgeous. About twelve o'clock, apparently from a mass of 
black cloud resting just above the northern horizon, there shot forth 
innumerable streaks of light which reached to the zenith. The colour of 
these streaks was a pale green, with one exception — a broad band of light 
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of a dark purple hue lying towards the east. Whilst the lighter corus- 
cations remained stationary for some time, or varied but little, the purple 
stream flickered, died away, then reappeared every moment, changmg its 
position and its colour from dark purple to a brilliant red. Half an hour 
later the beauty and grandeur of the phenomenon attained their highest 
point The appearance of the heavens at this moment mapr be best con- 
ceived by imagining a vast number of broad streaks of hght, varied in 
colour with aU the hues of the rainbow, converging at a point in the 
northern horizon, and spreading out, fan-like, to the zenith, and there 
covering an arc of a circle from 120 to 130 degrees in extent. This 
lasted but a few moments, when the scene again changed. Later still 
the north-western portion of the sky presented an appearance similar to 
that witnessed in the dawn of a bright summer's morning, when the sun 
first bedns to fleck the eastern heavens. Shortly afterwards masses of 
black clouds overspread the sky, and prevented further observation. 



Mr. T. H. Waller, of York, writes in Nature : "On first observing 
the green parts with a spectroscope of one bisulphide prism, the only 
line OLstinctly visible was the green one ; but by watching and opening 
the slit there came into view two bands at the more refrangible end, more 
sharply defined at the more refrangible side than at the other ; and there 
also seemed to be a considerable continuous spectrum from the green 
lines nearly to the least refrangible of the two bands. In the red parts 
the red line was most brilliant, quite equal in intensity to the green 
one, and then even in the green light it was distinguishable with care and 
long watching." 



The Messenger of Mathematics, — We notice that a new series 
of this publication will be commenced on the first of this month, and a 
number will appear once a month as nearly as possible, so that twelve 
sheets may be completed within the year. The subscription is to be 
Ss. 6d. per annum, paid in advance ; single numbers, is. Papers are 
promised by Professor Cayley, Chief Justice Cockle, Mr. Kouth, Mr. 
Esson, and others. It will be published by Messrs. Macmillan & Co., 
London; and by Messrs. Metcalf & Sons, Cambridge. 

We have received Vol. V. of St/mon*s Monthly Meteorological 
Magazine, which contains much interesting and important information ; 
also the " British Rainfall of 1870," by the same author. To show the pains 
taken with experiments on this subject, we may mention that at Hawsker, 
near Whitby, there are no less than twenty-seven various gauges. The 
observations have been made during the year at about 1,500 different 
stations in England and Ireland. 

Nature learns that the volume containing the various observa* 
tions of the recent total eclipse will be edited by the Astronomer Boyal. 

The Savilian Professor of Astronomy at Oxford (the Rev. 0. 
Pritchard, M. A.), who went out with the Eclipse Expedition, will early this 
term give the scientific world the benefit of his researches in the form of 
a lecture on the recent solar eclipse. 

The Vice-Ohancellor of Cambridge has appointed J. Norman 
Lockyer, Esq., F.B.S., to the oifice of Sir Robert Rede's Lecturer for the 
ensuing year. Mr. Lockyer will deliver a lecture in the Easter term. 
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Notices of Obsebyations. — Allow me to make a suggestion 
which would I think, if carried out, much improve the value of the corre- 
spondence in the Register, It is a very simple one — that in all accounts of 
observations, the aperture and power used should be stated {e.g.^ ** 6 in. 
O. G. 1 20," or **9 in. spec. 180"), and if on stars or planets, the proximity 
or absence of the Moon. This also would apply to the notes of the 
Observing Astronomical Society. That the proximity of the Moon affects 
the bringing out of details on the planets is well known, and I was 
much struck with it myself when observing Mars some years ago. 
("Recreative Science," ii. 212.) 

F. W. LEVANDER. 

[We have before this asked our correspondents, in giving us accounts 
of their observations, to state in all cases the aperture, focal length, and 
power employed. — Ed.] 



Mabs. — The thanks of your readers are due to '*M." for his tables 
of the position of the disk of Mars; but it would be desirable to know what 
is his standard in measuring the longitude. He seems to measure it 
from nearly the same meridian that R. A. Proctor uses, but goes round 
Mars the opposite way, his long. 30° being about the same as Proctor's 
330°, and so on. An agreement should be come to as to which is the 
right way ; to me, " M." 'a seems the most natural. 

Sunderland : April 13, 1871. T. W. B. 



OBSERVATIONS FOR MAY, 187 1. 
MOON'S TERMINATOR. 



Selenographic longitudes of the points of the Lunar Equator, and of 
60® of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 



Greenwich midnight 6o°N. 



SUNRISB. 
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Observations for May, 
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Ar.eoCTaphic longitude and latitude of apparent centre of disk, angle 
of position of axis, diameter, and amount and angle of position of greatest 
defect of illumination. 
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VARIABLE STARS. 







Approximate time of minima and maxima of some variable stars, which, 
according to the statements made by Schoenfeld and Winnecke, may be 
expected in May. 

Place of star 1855. 
A. R. DecL 

h. m. s. o / 

19 42 27 -}- 26 55'7 



1871 
May 2 

4 

• 7 

9 

II 
. 18 



19 
28 



G. M. T. 

h. m. S VulpecuUe 
94^ Libra 

S Delphini 

S Cancri 

B Bootes 

S Librae 

R Camelopardali max. 14 28 54 -f 84 29*2 7m, 

d Librse min. 

R Capricomi max. 20 3 10 — 14 41 '6 9m. 
7 S Cancri min. 8 35 39 + 19 33-2 



9 
8 



4 
8 



mm. 

n 
>» 

*9 



20 36 24 -f 16 34-2 

8 35 39 + 19 33*2 
14 30 48 + 27 22-1 



8 4 



8 
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Observations far May. 



NEW COMET, 
A new comet was discoTered on April 7, by M. Winnecke, at Karlsnilie. 

Elements. 
Epoch of Perihelion passage = 1 871, June 11*23. 

Longitude of Perihelion =138 51 
Longitude of ascending Node ^ 278 19 
Inolmation of Orbit = 88 5 

Log. Perihelion Distance s= 9*8342 
Heuocentric Motion : — 
Calculator : — Pechule. 

Ephemebib. — For Berlin mean noon. 
1871. 
May I 
2 

3 

5 
6 

7 
8 

9 
lo 

II 

12 

13 
I4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2o ... 

29 ... 

The comet is slowly approaching the earth, and has an insignificant 
tail. G. F. CHAMBERS. 

WindyhiUs Observatory, Bickley : 
April 21, 1871. 

NOTICBS TO COBBBSFOITDENTS. 



R. A. 


Decl 


4h. 4'im. .. 


. 4-40° 20' 


4 74 


39 40 


4 IO-6 


39 


4 13-8 ..< 


. 38 19 


4 170 


37 37 


4 201 


36 5S 


4 231 


36 13 


4 261 


35 30 


4 29-1 


34 47 


4 320 


34 4 


4 348 


33 20 


4 37*6 


32 36 


4 40-4 


31 5J 


4 43*1 


. 31 6 


4 45*8 


30 21 


4 48-5 


29 35 


4 Si'i 


28 48 


4 537 


28 2 


4 56*2 


27 15 


4 587 •.. 


26 27 


5 1-2 ... 


25 39 


5 3*6 


24 5« 


5 6'o 


24 2 


5 8-4 ... 


23 13 


5 107 


22 23 


5 130 


21 33 


5 153 


20 43 


5 176 


19 52 


5 198 ... 


19 I 



Several communications are deferred from want of space. 

Books Regeiybd. . '* Romance of Motion," by Alec Lee (will be 
noticed in our next). Report of Observing Astronomical Society (being 
a reprint of Papers which have appeared in the Astronomical Register), 

Erratum in pp. 96 & 97. For Clairvautf read Clairaut, 
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Subscriptions — Planets for May, 
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ABTBOVOVOXZOAL BXftlSTBB-BabMriptloBa mtivvd by tlM Sditer. 



To Beo. 1870. 

Browning. J. 
Clarke, J . S. 

To March, 1871* 

Metcalfe, Ser. R. W. 

To Jime, 1871. 

Cooke, T. 



CotBworth, H. 
ElUott, B. 

Hemminff, Ber. B. F. 
Jaokaon-Gwilt, Mn. 
Lancaster, J. L. 
Lancaster. W. L. 
Lawton, W. 
Lee, A. 
Lee.G. 

Wright, W. H. 
Woodman, T. 0. 



To Beo. 1871. 

Abbot, F. 
Bates, BeT. J. C. 
Dav, F. 
Homer, Bev. J. 
Terry, J. 

To Dec. 1872. 

Longmaid, W. L. 



April aS, 1871. Subsoriptiona after this date in our next. 





]^AN8I1 


HE PLANETS FOR MA 


r. 




At 1 


* OYBB THE MbRIBIAN OF 


IjCH. 


Planets. 


Date. 


Bight 
Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


ist 


h. m. s. 
3 40 37 


/ 
+22 7j 


9"-6 


h. m. 

I 4-5 




15th 


3 28 16 
3 26 II 


18 7* 
17 42J 


l2"o 


23 51-2 


Venus 


I St 


4 52 59 


+24 3 


i3"-o 


2 167 




15th 


6 5 37 


25 25 


i4"-o 


2 34*1 


Mars 


I St 


II 22 54 


+6 4* 


i4"o 


8455 




15th 


II 27 2 


5 2 


I2"-6 


7 54-6 


Saturn . . . 


I St 


18 42 13 


—22 17J 

• 


i5"-8 


16 37 




iSth 


18 40 20 


22 19^ 


i6"-2 


15 6-8 


Uranus ... 


ist 


7 39 34 


+22 


4"-o 


5 2-8 




13th 


7 41 12 


21 56J 


4"-o 


4 17*3 



Mercury may be observed as a morning star during the latter part 
of the month, rising about half an hour before the sun. The planet 
passes fhe meridian twice on the 14th of this month, at 3'2min. past 
noon, and again at 23h. 57*2min., or about 3 minutes before noon, on the 

15th. 
Venus is situated as well as possible for obsenration this month. 

Mars is visible throughout the night. 

Jupiter is still visible for some time after sunset : about four hoars 
at the beginning of the month, the interval decreasing to an hour and a 
half by the 31st 

Saturn is a morning star. 

Uranus is fairly situated for observation. 
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ASTfiONOMICAL OCCUREENCES FOR MAY, 1871. 



DATE. 


Prindpal Occmrencefl. 


Jupiter's Satellites. 


Meridian 
Passage. 


Mon 


1 


h. m. 


Sidereal Time at Mean 
Noon, 2h. 35m. 53 56 


2nd. Sh. E. 


h. m. 8. 
9 10 


h. ni. 
Moon. 

9 26-5 


Tues 


2 




Saturn's Ring : 
Major Axi8=39"*56 
Minor Axisr=i6"*83 






10 16-8 


Wed 


3 


13 27 

14 25 

14 7 
14 51 


Occult, of 94 Virginis (6) 
Reappearance of ditto 
Occult. of 95 Virginis (6) 
Reappearance of ditto 


3rd. Oc. R. 
„ Ec. D. 


837 
9 26 56*4 


II 8*9 


Thur 


4 


10599 


Full Moon 

Meridian Passage of the 

Sun, 3m. 2 1 '6 1 s. before 

Mean Noon 






12 36 


Fri 


5 


17 4 


Occultation of v Scorpii 

(4) 






Mars 
8 30-2 


Sat 


6 
7 
8 
9 
10 

11 

12 

13 
14 






1st Tr. I. 
„ Sh. I. 


9 2 
9 54 


8 26-4 


Sun 






1st Ec. R. 


9 26 52-3 


8 227 


Mon 


3 59 


Conjunction of the Moon 
and Saturn, i°3i'N. 


2nd. Sh. I. 
„ Tr. E. 


9 2 
10 7 


8 191 


Tues 










8 155 


Wed 






3rd Oc. D. 


10 8 


8 1 1*9 


Thur 


2 23*2 
23 


<C Moon's Last Quarter 
Conjunction of Jupiter 
and Venus, i°58'N. 


• 




8 8-4 


Jj'ri 










84-9 


Sat 










8 1-4 


Sun 






1st Oc. D. 


8 23. 

7 50 

8 34 
10 13 


7 58.0 


Mon 


15 


I 


Inferior Conjunction of 

Mercury 
Illuminated portion of 

disk of Venu8=0765 
„ ofMars=0'9i3 


1st. Tr. E. 

„ Sh. E. 

2nd. Tr. I. 


7 54-6 



Astronomical Occurrences for May. 
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DATS. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Tues 


16 
17 


h. m. 


Sidereal Time at Mean 
Noon, 3h. 35m. I '89 




h. m. 8. 


h. m. 
Mars. 

7 51*3 


Wed 




Meridian Passage of the 
Sun, 3m. 52*228. before 
Mean Noon 


2nd £c. R. 

• 


840 31-0 


7480 


Thur 


18 


2245*0 
10 23 


# New Moon 
Coi\j unction of Moon and 
Mercury, 1° 38' N. 


• 




7 447 


Fri 


19 


17 27 


Conjunction of Jupiter 
and i Geminorum, 
0° 6' S. 






7 41*5 


Sat 


20 




1 






7 383 


Sun 


21 


5 
15 


Gonjunctionof Venus and 
c Geminorum, 0° 3' S. 

Conjunction of Moon and 
Jupiter, 0° 3' N. 


3rd Sh. E. 


10 17 


7 351 


Mon 


22 
23 


12 10 


Conjunction of Moon and 
Venus, 1° 19' N. 

Saturn's Ring : 
Major Axis — 4o"*62 
Minor A.xis=i7"*38 


1st Sh. I. 
„ Tr. E. 


8 12 

9 51 


7 320 


Tues 


15 22 


Conjunction of Moon and 
Uranus, i°3i' S. 






7 28.9 


Wed 


24 










7 25-9 


Thnr 


25 
26 










7 22-8 


Fri 




- 


4th Tr. I. 


9 3 


Moon. 
5 414 


Sat 


27 


I 2*3 


> Moon's First Quarter 






6 293 


Sun 


28 


5 49 


Conjunction of Moon and 
Mars, 4°39' S. 


3rd Tr. I. 


9 9 


7 16-9 


Mon 


29 






Ist Tr. I. 


9 35 


8 50 


Tues 


30 
31 


Q « Occiiltation of SoVirginis 

(6) 
10 42 Reappearance of ditto 


1st Ec. R. 


9 41 23-6 


8 54*5 


Wed 




- 






9 467 
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Lunar Objects. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN MAT, 1871. 

By W. B. Bim, F.B.A.S. 



Bay. 


Supplement 

C — © 




Midnight. 
/ 


I 


. 40 46 


2 


. 27 19 


3 - 


. 13 30 


4 • 


• 035 


21 


. 152 21 


22 .. 


. 141 29 


23 • 


. 130 32 


24 .. 


• "9 25 


25 .. 


. 108 5 


26 .. 


. 96 28 


27 • 


. 84 28 


28 .. 


- 72 4 


29 .. 


• 59 12 


30 . 


. 45 52 


31 • 


. 32 8 



Objecte JK> Jb^ obeenred. 

Anaximenes. Herschel II. (a). Sunrise on region 
JS. of Herodotns. (0) 
- Aristarchos, character of its floor. 
Segner, Bosse (c), Phocylides. 
Maginus, fall moon aspect of interior. 
Hann, Berosus, Gondorcet (</). 
Wrottesley (e), Snellius, Stevinus. 
Taruntius, objects in interior. 
Posidonius, and craters north of it (/). 
Bidges on the Mare Serenitatis {g). 
Cassini, Piazzi Smyth (Ji), Benuker (t). 
Abenezra, Azophi, Agrippa Godin. 
Short, Newton, Cabeus. 
Sinus Iridum (A), Delisle, Diophantus. 
Bianchini, Sharp, Mairan. 
Campanus, Mercator, Capuanus. 
For additional objects consult the lists for January and March. A 
comparison of the positions of the terminator, March and May, will be a 

food guide in selecting objects. On the 24th of March, the terminator 
ad not arrired at Taruntius and Messier; these craters may be looked 
for on the 22nd. 

(a) The finest of a fine group of formations near the N.E. limb, imperfectly repre- 
sented by B. and M. See Reports of the British Association, 1863 : Transaction of 
Sections, pp. 10— is : also Monthly Notieet RJL.S., vol. zziv. p. ao. 

ih\ Well observed on March 3, 1871. 
e] See Monthly Notices M.A.S., vol. zziv. p. ao. 
a) There are two con8i)icuou8 craters, S. and S.S.W. of Condoroet, well seen on 
March 33. Thev are not in Webb. 

le) See Monthly Notices R.A.8.t vol. xxiv. p- 90. 

if) See English Mechanic^ No. 308, Feb. zj, p. 5x6. 

\q) With lon^tude of terminator at 6o*» N. latitude, varying from ao® to la* W. 
and a4<* to X3<* m one equator, the ridges on the Mare Serenitatis may be studied to 
advantage. 

(A) See Monthly Notices R.A.S.^ vol. xxiv. p. ao. This crater with a mountain 
near it. named Piton, are situated between Plato and Archimedes. 

(t) Named by the late Dr. Lee to oomm^norate the astronomical labours of the 
Director of the Observatory at Hamburg. 

[h) On September ao, 1870, M. Gandibert discovered four ridges on the Sinus 
Indum ; they were seen with an aperture of a| inches, on the 3xst of January, 1871, 
when at least four additional ridges were detected with this small apeorture. 

Errata informer lists, 

Jan. 24. For Vandelinus, read Vendelinus, 

Feb. 27. Por Parrol^ read ParrQt 

April 3. For SersaliSf read Sirsalis, 

„ 22. For SemintUf read Geminits, 

„ 24. For Lithrow, read Littrow, 

The Astronomioal Befi^ier is intended to appear at the commencement of 
each month; the Subscnption (including Postage) is fixed at Thm Shiilingw 
per Quarter, payable in advance^ by postage stamps or otherwise. ^ . 

The pages of the Astronomical Register are open to all suitable communications. 
Letters* Articles for insertion, ^., must be sent to the Editor, Mr. S. Gobton, 
Parnham Sonse, Pem^ury Road^ Ckiptan, E., not later tbazx the 15th 6f the 
JConth* 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1870-71. 

Seventli Meeting, May 12th, 1871. 

W. Lassell, Esq., F.E,S., President, in the Chair. 

Secretaries — ^Dr. Huggins, F.E.S., and E. Dunkin, Esq. 

The President, on taking the fihair, said that probably every one 
in the room was aware of the loss they had sustained by the 
death of their esteemed colleague. Sir John Herschel, which had 
struck all men of science like the loss of a personal friend, while 
to those who had the pleasure of khowing him intimately the 
deprivation covld hardly be over-estimated. He (the chairman) 
would not now pretend to offer any eulogium of his departed 
friend — that would be done hereafter by abler men ; but the 
eloquent writings, the great scientific knowledge, the kindness 
and urbanity of character, and other fine qualities of Sir John, 
were known to all. The Council had at once resolved to offer an 
expression of their warmest sympathy to Lady Herschel on her 
irreparable loss. He would read the resolution which he was 
charged to transmit to the widow ; and if the meeting desired, 
he should be happy to add to it a statement that the whole 
Society concurred in the sentiments of the Council. Truly might 
it be said of their late Fellow, '* We ne'er shall look upon his like 
again.'' 

The address was as follows ; — 
~ " The Council of the Eoyal Astronomical Society have read with 
the deepest concern the announcement of the death of their emi- 
nent and much revered Fellow and former President, Sir John 
VOL. IX. 
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Herschel ; and althougli they feel reluctant to intrude on the 
privacy of Lady Herschel at this time of her poignant sorrow, they 
cannot refrain from expressing their heartfelt sympathy in her 
grief, and they beg permission to assure her how fully they have 
always appreciated the high attainments, the great genius, and 
the noble qualities, whicli characterised Sir John Herschel as a 
philosopher and as a man. In their opinion, no man in modem 
times has done so much to promote the advancement of science, 
in its most comprehensive sense, or to maintain for it an appre- 
ciation of its dignity.*' 

The Fellows present at the meeting unanimously requested that 
their concurrence might be notified as suggested. 

The Astronomer Eoyal said, that as probably the oldest friend 
of Sir John Herschel present, his intimacy extending over nearly 
fifty years, he was desirous of remarking that although the 
Council had in their address expressed all that was in their power, 
it would fall far short of what Sir John's friends would feel. For 
himself he could say, that of all men in the world he should 
have chosen Sir John as the representative of truth and kindness. 

The minutes of the last meeting were read and confirmed. 

Twenty-six presents were announced, and the thanks of the 
Society given to the respective donors. 

J. H. Bluum, Esq., 
Clarence E. Trotter, Esq., 
Reginald Bushell, Esq., and 
H. Mann, Esq., 
were balloted for, and duly elected Fellows of the Society. 

The following papers were announced and partly read : — 

On ri Argus and its surrounding Nebula : by Mr. Abbott. 

On the Occultation of Uranus on March 2, 1871: by Mr. 
Maguire. 

Capt. Noble having complained that he had been misled by 
trusting to the Nautical Almanac, as upon going to observe the 
occultation two minutes before the predicted time, he found the 
planet had already disappeared ; the author recalculated the 
times of the phenomena, and found that the particulars given in 
the Nautical Almanac, which does not attend to fractions of a 
minute, were correct as to the disappearance, although there is 
an error in the prediction for reappearance. If Capt. Noble were 
at Maresfield, the calculated time was correct. Was there an 
error made in the moon's place or the planets ? 

Capt. Noble said there could be no mistake as to the fact that 
the planet disappeared before the time mentioned, as his clock 
was checked by a 2 J -inch Simms Transit, which gave him time 
to the tenth of a second. 
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Mr. Lancaster had also been disappointed by relying on the 
Nautical Almanac. He felt sure his time was not a quarter of 
a minute out. 

The Astronomer Royal said, there appeared to be some little 
misapprehension between what the Nautical Almanac does on 
the one side, and what observers expect on the other. The Nau- 
tical Almanac gives the results attained by computations from 
the existing tables. The tables of the Moon are very correct, but 
the tables of Uranus are considerably in error. K the Greenwich 
observations be referred to, it will be seen that the results of 
observation and calculation show great discrepancies. There is a 
great want of fresh tables, but it requires much leisure and some 
talent in the computer, and perhaps some pecuniary aid. 

The President inquired when the last occultation of Uranus 
took place ? 

The Astronomer Royal did not remember. Certainly not lately, 
but Uranus had been much observed on the meridian. 

The President : K the last occultation is recorded, it should 
have warned observers in March to be five minutes early. 

Capt. Noble : The conduct of the authorities seems to me 
comparable to that of a local board, who having to put up a di- 
rection-post at four cross roads employ a carpenter who cannot 
spell. I have repeatedly, in this room, called attention to the 
error of eleven minutes, or more, in the predictions as to Jupiter's 
Satellites, and yet they persist in printing tables from year to 
year, in our Nautical Ephemeris, which are admitted to be 
grossly wrong. 

The President : I believe the calculations are made to be used 
with a telescope of 46-inches focal length ; but with the larger 
telescopes now in use the phenomena are seen at different times. 

Capt. Noble : Sufficient observations have accumulated for the 
correction of the tables, and if the Government will not pay for 
the computation of fresh ones, they ought at least to give warning 
their book is not to be relied on. 

The President : Observers should certainly be prepared for 
possible errors. 

Mr. Dunkin : The errors in the eclipses of the ist and 2nd 
satellites are very small indeed ; with the 3rd they are larger, and 
with the 4th very much so ; but it should be remembered those 
of the 4th are very rare, and that very little improvement could 
be effected as to that satellite. 

The Astronomer Royal corroborated Mr. Dunkin on this point, 
and having sent for a volume of Greenwich Observations, showed 
that in 1867 the errors of R. A. for Uranus were 15 or 16 
seconds of time; while the error of N. P. D. was very small. 
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There was nothing comparable to this error in any other planet ; 
even in the case of Neptune it was only one or two seconds. 
Tables could not be corrected by bits, but must be done through- 
out at once. 

The President : Would this error in the tables account for the 
two minutes by which the occultation was lost ? 

The Astronomer Eoyal : Yes, far more. I see that the errors 
of Jupiter's fourth satellite are 5m. iis., 3m. 43B., 3m. iis., and 
so on ; while those of the second satellite are only 19s. to 38s. The 
eclipses of the fourth satellite are cut off during a large portion 
of time, and are therefore rarely caught. If tables of satellites or 
planets are to be altered, it must be done at one operation, and 
completely, from beginning to end ; and Jupiter's satellites are so 
mixed up together as to render this a most complicated matter, 
as account must be taken of them all at the same time, which 
makes it one of the most formidable practical operations in 
astronomy. 

Mr. Dunkin : The occult'ation of Uranus took place six minutes 
before the time mentioned in the Nautical Almanac. There 
might as well be a warning note in future years.* 

Note on the Reappearance of Encke*8 Comet in 1871 : by Mr. 
Hind. 

The places of this comet will be as favourable as possible for 
observation in the northern hemisphere at the coming apparition. 
No doubt very complete ephemerides will be issued from Berlin 
in good time, but a few early places may be useful, which have 
been calculated on the assumption that Forster's elements are correct. 

Perihelion passage, December 29, 1871. 

oh.G.M.T. R. A. Dec. 



Augus 


t 21 


• -31 


II 




+24 


4 




31 


31 


48 




26 





Sept. 


10 


31 


32 




28 


8 




20 


29 


57 




30 


32 




30 


26 


18 




33 


13 


Oct. 


10 


19 


19 




+30 


4 



On the Total Solar Eclipse of 1878 : by Mr. Hind. 

The particulars necessary for observing at stations in the United 
States, at Denver, Colorado, and in the Havannah were given in 
this paper. 

The Astronomer Eoyal mentioned that Mr. Hind had communi- 
cated to him the fact that the next total solar eclipse visible in 
the British Isles would be in the year 1999. 

♦ The Editor of the Astronomical Begister must add his testimony to the 
necessity of this warning ; three or four minutes before the given time 
"he looked for the occultation of Uranus, but in vain. 
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On De Vico'a Comet of short PeiHod : by Mr. Hind. 

This comet was discovered in 1 844, but was not seen when ex- 
pected again in 1850, nor was it detected in 1855, i860, or 1866. 
An elaborate investigation by Prof. Brunnow seems to show there 
must have been some inaccuracy in observing the daily motion, 
and that for its rediscovery we must look to the labours of those 
astronomers who sweep for telescopic comets. The same observa- 
tion applies to Peters' Gomet. 

Elements and Ephemerts of Comet L, 187 1 ; by Mr. Hind. 

These were calculated from the places given by Winnecke, the 
discoverer, on April 7, and two subsequent observations at Mr. 
Bishop's Observatory, 

On the first Gomet of 1867 : by Mr. Hind. 

This comet was discovered by Stephan at Marseilles, in January, 
1867. Its period is 33*62 years. The author remarks on the 
near approach of its orbit to that of Uranus, and the singular 
commensurability between the bodies. 

Years. 
5 X sidereal period of Comet = 168*120 
2 X sidereal period of Uranus = 168-052 

Affording a parallel to the weU known 5 to 2 relation in the great 
inequality of Jupiter and Saturn. 

If the elements used, which are those calculated by Mr. Searle, 
of Harvard College, be correct, the comet did not suffer any ex- 
traordinary perturbation in 181 7, but in 1649 the distance may 
have been much less. The elements correspond well with the 
observations. 

Ephemeris of the Periodical Comet ofTuttlefor its approaching 
reappearance : by Mr. Hind. 

The perihelion is calculated to occur on November 30, 187 1. 

The places from September i to October 19 range between — 

R. A. 

o / # 0/0 

^"^ ^3 2 ^ + 62 22 7 
141 40 * 4- 37 20 8 

The track is very favourable for observations. 
Observations of Mars, with Drawings : by Mr. Joynson. 

The paper was accompanied by a large number of drawings of 
the planet, made during the last opposition, as well as a repetition 
of some previously forwarded, made in 1862, 1864, and 1867. 
The first set were made with a refractor 3|^-inches aperture, the 
others with a 6-inch refractor. The drawings were made at inter- 
vals of 3 7. minutes, so that the face of the planet was completely 
changed in every 10 drawings, or about 6 hours. About one- 
fourth of the planet was seen at a time, or a whole hemisphere in 
20 drawings. The north Polar snow was of less extent than at the 
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preceding opposition, and more like tlie soutliem snow in 1862. 
The general colour was yellowish or brownish, but near the poles 
this was difficult to observe, as the colour varied from night to 
night. The central band and wine-glass shaped channel are 
clearly permanent markings. The drawings are arranged with 
corresponding phases, one above the other, for easy comparison. 

Capt. Noble thought the drawings very inconveniently arranged, 
and the north Polar snow much too small. He had made some 
coloured drawings of Mars, and wished to ask if any one had 
noticed during the last few nights that the gibbous shape of Mars 
made the Polar snow look quite pointed ? 

Mr. Browning had been drawing Mars, and thought the snow in 
Mr. Joynson's sketches about one-fifth* of the proper size. He had 
distinctly seen the spot assume a sugar-loaf shape. 

Une Nouvelle Spectroscopique ; by P. Secchi. 

Dr. Huggins translated this paper, which stated that the author 
had devised a new spectroscopic combination, by which the spots 
and solar prominences, with their spectral lines, could be seen in 
the same visual field. This was done in two ways. In the first, a 
large prism was placed in front of the object-glass, which caused a 
coloured image to fall on the slit of the ordinary spectroscope. 
The second plan was to place a prism of great dispersive power 
before the slit of the spectroscope. By both plans an image of 
the object in rays of one colour could be obtained, in which the 
spots and limb of te sun were very well defined, and the phenomena 
were seen as well as with coloured glasses, and the chromosphere 
and protuberances exhibit themselves as bright lines extending 
more or less from the limb. This mode gives the prominences 
only as lines, as in Jansen*s method, but it is possible to map 
them by the height of these lines. If the slit be opened more, the 
shape is seen, but the definition lost. When closed sufficiently 
the spots and prominences are seen by the lines. If we get the 
line C brilliant or less black, it shows hydrogen. Calcium and 
iron are also seen by their lines. 

Mr. Browning said it was desirable to explain what had been 
done, as otherwise the paper mighfc not be understood. Dr. 
Huggins had been experimenting in the same direction. The plan 
was to take a direct vision prism of great dispersive power. If 
we looked through this at a tree or a house, we got an image of 
it of one colour. The proposition is to magnify this image by a 
telescope. With the sun's image thus obtained, the lines and 
F of hydrogen would be seen ; and the lines of the whole of the 
sun's limb, and prominences in succession. 

Dr. Huggins : Father Secchi seems to use a direct vision prism 
before the slit, or before the object glass, to get light of one 
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colour, and get rid of all false light. The plan I thought of is 
somewhat different. It was to place the slit some distance with- 
in the cone of rays from the object-glass, before they reached the 
focus. The image of the sun was then formed behind the lens of 
the collimator, and among the prisms. If an eye-piece be used 
with the Small telescope, an image of the slit is seen, and the 
ordinary solar spectrum. Then I brought the C line to the centre 
of the field, and removed the eye-piece of the telescope. A 
slit being placed there, and the eye to the narrow opening of the 
slit, light of the refrangibility of 0, and no other, could enter the 
eye. As the solar image was formed about as far in the front of 
the object-glass of the little telescope as the eye behind it, the 
sun was seen, not a spectrum, of that particular refrangibility, and 
I hoped to see the prominences surrounding it. Though I saw 
the limb distinctly defined, I failed to see the prominences on 
account of the diffraction bands produced by the edges of the 
slit, which produces a series of images that enfeeble the light too 
much. It might probably work with a more powerful spectroscope 
and a wider slit. It is essentially different in principle from 
Secchi's plan ; and by this method any object can be seen 
with monochromatic light. 

Note on the Change in Colour of the Equatorial Belt of 
Jupiter : by Mr. Browning. 

The last number of the Astronomical Register contains a report 
of a discussion on this subject, at the monthly meeting of the B. A. 
Society, in which, with the exception of Messrs. Eanyard and 
Penrose, the whole of the speakers considered that no change had 
taken place in the colour of the planet. 

It was suggested that the reason the colour on the equatorial 
belt is seen by many observers, while it was not seen in previous 
years, is to be accounted for by the fact that within the last few 
years many observers have become possessed of silvered glas» 
reflectors of large aperture. 

With all deference to such admirable observers, I would beg to 
point out that such an explanation will not hold good in my own 
case. 

Five years ago I began making careful coloured drawings of 
Jupiter with a reflector of loj-inches aperture. Several years 
ago I drew attention to the fact that colour is best seen with 
small apertures, unless high powers be used. I worked with 
powers from 350 to 500 whenever the air would permit me. 
Although at that time I saw easily the coppery grey of the dark 
belts, and the bluish grey of the poles, I could detect no colour on 
• the equatorial belt. Yet for the last two years the tawny colour 
of the equatorial belt has been more conspicuous than either. 
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It is true that during the last three years I have had a 124-iiich 
equatorial reflector, but practically I have seldom indeed used 
more than 10 inches of aperture. 

Several observers have seen the tawny colour of the belt with 
both refractors and reflectors of only three or four inches 
aperture* 

The exact Colout of the equatorial belt may be obtained by 
allowing a very powerful Ught to pass through a jet of steam, so 
that an increase in the luminosity of the body of the planet would 
completely account for the colour of the belt. 

If, as I suspect, the colour appears periodically, we shall have to 
wait four or five years before we can decide this matter. Colour 
observations are, I am aware, liable to many sources of error ; 
but I cannot think that any person accustomed to the use of 
colours could mistake yellow ochre for white, under the peculiar 
circumstances of this case, for during the whole of the time the 
change in colour has been going on upon the equatorial belts, 
belts to the N, and S. of it have remained almost colourless. 

On the Use of Compound Prisms : by Mr. Browning. 

On a Double Automatic Spectroscope : by Mr. Proctor. 

The author states that Mr. Browning having constructed the 
double battery of prisms in an automatic spectroscope, which he 
(Mr. P.) had suggested last September, he now proposed a modifi- 
cation, in which simple prisms were to be replaced by Grubb's 
compound prisms, and sent a diagram of the contrivance. He 
admitted that this form would present considerable difficulties 
for the optician and mechanician to surmount, but after what had 
been accomplished, expected it would soon be done. 

Note [on ly Argus : by Mr. Tebbutt, jun. 

This paper was a series of comparisons of the star with others, 
from 1854 to 187 O) during which it had dwindled down in 
magnitude from I'lo to 6*25, having for the last three years 
been invisible to the naked eye. From 1854 to 1863, the author 
used stars, contained in certain tables in Sir J. Herschel's Cape Ob- 
servations, and subsequently stars carefully selected and compared 
by himself. The observations were combined into groups, and 
the result projected in a curve, which showed a small annual 
fluctuation in the light of t) Argus, above and below the mean 
magnitude, amounting to about a quarter of a magnitude, and 
evident during the last three or four years* 

Mr. Banyaard read some extracts from the Philosophical Trans- 
dxstions, to show that the change of colour in Jupiter's equatorial 
belt had been noticed by Sir W. Herschel. Thus in 1790 he 
described the equatorial zone as of a yellowish cast ; but in 
1792 as of a brownish grey. He had, therefore, evidently noted 
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a change of colour. In connection with the sun spot curve, it 
was an interesting fact that the colour was reddish ai the 
maximum and yellow at the minimum. By comparing the 
twenty-six spots referred to at the last meeting with the sun spot 
curve, it would be seen the white spots coincided with the 
maximum, and the black with the minimum. 

On a free regulator Clock : by Mr. Kincaid. 

Dr. Huggins said that it might be interesting to the meeting to 
hear some account of his recent observations of the Spectrum of 
Uranus. Having made a drawing of the spectrum, and some of 
the principal solar lines, he proceeded to state that the planet's 
spectrum was distinguished by six strong bands due to absorption 
at the planet. The Fraunhofer lines could not be seen, as when 
he attempted to close the slit of the instrument sufficiently for 
this purpose the light was too weak ; but with a wide slit six 
planetary lines were visible. Measures of these had been obtained, 
from which it appeared that one was coincident with F, one near 
E, one on each side of D, and one halfway from to D. None 
of these were in the position of the earth's atmospheric lines. 
He tried a direct comparison of hydrogen with the F line, 
with which it seemed to coincide. Three of the lines were very 
near the three principal lines of nitrogen, but when nitrogen 
was compared with the strongest, the latter was a little more 
refrangible. The other two were very near indeed to nitrogen 
lines, but not quite coincident, so that they could not be attributed 
to that gas. Two others were not far from the carbonic acid 
lines, and were compared with it, but were not coincident. At 
present, therefore, it must be admitted we do not know the cause 
of these lines. In 1869, Secchi observed the Spectrum of Uranus, 
buj; his account differed materially from the present appearance. 
He stated that a considerable part of the spectrum was cut out, 
and that there were two bands, probably some of those seen by 
the speaker, while the others seen nearly together might look 
like a gap in the spectrum. Dr. Huggins further stated that the 
comet now visible had been observed by him, and proved to 
exhibit the same three bright bands he had observed in the comet 
of 1868. One was a little more refrangible than b. He had 
measured these bands, and had no doubt they were the same as 
seen in 1868. 

The meeting then adjourned. 



The London Gazette of the 19th ult. announces that the Order of 
the Bath has been conferred upon G. B. Airy, the Astronomer Boyal ; 
and Admiral Richards, Hydrographer of the Admiralty. 
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THE LATE SIR JOHN HERSCHEL. 



(From the Times and other sources.) 

We have to record the death of Sir John Frederick William Herschel, 
F.R.S , &c., the only son of Sir William Herschel, who just 90 years since 
discovered Uranus, first called Georgium Sidus, and sometimes also 
Herschel, whose initial H stands for its symbol. His mother was Mary, 
daughter of Mr. Adee Baldwin ; he was born at Slough, Buckinghamshire, 
on the 7th of March, 1792. He was educated privately, under a Scotch 
mathematician named Hogers, from whose hands he passed to St. John's 
College, Caihbridge, where he took his Bachelor's Degree in 1813, coming 
out as Senior Wrangler and first Smith's Prizeman. In the same year 
he published his first work, A Collection of Examples of the Application 
of the Calculus to Finite Differences. In 18 19 he commenced a series of 
papers in the Edinburgh Philosophical Journal on miscellaneous subjects 
in physical science, and in 1822 communicated to the Royal Society of 
Edinburgh a paper on the absorption of light by coloured media, which 
will be found in the Transactions of that society. He spent a great part 
of the years 1821-23, in conjunction with the late Sir James South, in 
making a number of observations on the distances and positions of 
numerous stars, a full account of which is to be found in Fart III. of the 
Philosophical Transactions for 1824, in which year they reported to the 
Royal Society the position and apparent distances of 380 double and 
triple stars obtained by more than io,ocx) measurements. 

In the summer of 1825, he made a series of observations to determine 
the diFerence of the meridian of the Royal Observatories of Greenwich and 
Faris, and began to re-examine the numerous nebulae and clusters of stars 
which had been discovered by his father. On this work he was employed 
for eight years, and its results will be found in the above-mentioned 
work for 1832. The catalogue includes upwards of 2,300 nebulae, of 
which 525 were discovered by Sir John himself. It may be added that 
while engaged upon this work, he also discovered between three and four 
thousand double stars, which are described in the Memoirs of the Astro- 
nomical Society. These observations were made with an excellent 
Newtonian telescope, 20 feet in focal length and 1 8J inches aperture ; and 
" having obtained," to use his own words, " a sufficient mastery over the 
instrument," he conceived the idea of employing it in the southern 
heavens. To this end, at his own expense, he set up an observatory in 
1834, at Table Bay, and continued his observations there till May, 1838. 
In 1847 he published the results in a volume, entitled Hesults of Astro- 
nomical Ohservations made during 1834-38 at the Cape of Good Hope; 
being the Completion of a Telescopic Survey of the Whole Surface of the 
Visible HeavenSy commenced in 1825, the expense being borne by the 
Duke of Northumberland. 

The main object of his survey of the southern hemisphere was to 
discover whether the distribution of the stars in the southern hemisphere 
corresponded with the results of his father's labours, which were prose- 
cuted chiefly on the Galactic circle. The whole number of stars counted 
in the telescope amounted to 68,948, which were included in 2,299 fields 
of view. By a computation based on the star gauges in both hemispheres 
relative to the Milky Way, Sir John found the stars visible in a reflecting 
telescope, 18 inches aperture, amounted to 5,331,572, and more than this, 
for that in some parts of the Milky Way the stars were so crowded 
as to defy all attempts to count them. 

Besides his astronomical labours at the Cape, he was always ready to 
give the colonial authorities his advice and aid on scientific and educa- 



2'he late Sir John HerscheL 1 39 

tional matters. It is to him that the Cape colonists are mainly indebted 
for the yery perfect system of national education and pubuo schools 
which they now enjoy, and which he was enabled to carry out through 
the sagacity and liberality of the late Sir George Napier, at that time 
Governor, and of his Colonial Secretary, Mr. Henry Montagu. 

Sir John Herschel's residence at the Cape was productive of benefits 
not only to astronomy but also to meteorology. While occupied there, 
he suggested a plan of having meteorological observations made 
simultaneously at different places — a plan subsequently developed 
at greater length in his Instructions for Making and Registering Meteoro- 
logical Observations at various Stations in South Africa , published under 
official military authority in 1844. He had already received from the 
hands of King William IV. the Hanoverian Guelphic Order of Knight- 
hood, and on his return to England, in 1838, he was received with every 
possible public honour. During his absence in the southern hemisphere, 
the Astronomical Society had voted to him their Gold Medal in 1 836. Two 
years later, on the coronation of Queen Victoria, he was created a baronet. 
In 1839 he was made an honorary D.C.L. of Oxford University, and there 
was a proposal, which he declined, to elect him to succeed the late Duke 
of Sussex in the presidential chair of the Royal Society. In 1842 he was 
elected Lord Rector of Marischal College, Aberdeen. In 1848 he was 
President of the Royal Astronomical Society, and in the same year the 
society voted him a testimonial for his work on the southern hemisphere. 
In addition to various incidental papers published in the Transactions of 
the A.stronomical Society, he gave to the world the Outlines of Astronomy 
(enlarged from the former treatise in Lardner^s Cyclopadid), which he 
published in 1849. In the same year he edited a collection of papers 
by various authors, published by authority, and entitled, A Manual of 
Scientific Inquiry^ prepared for the Use of Her Majesty*s Navy, and 
adapted for the Use of Travellers in general. In December, 1850, when 
the Mastership of the Mint was converted from a ministerial into a 
permanent office, it was conferred upon Sir John Herschel, and this post 
was retained by him till 1855, when he resigned it on occount of ill- 
health, and Professor Graham, the eminent chemist, was appointed his 
successor. 

Sir John Herschel was the author of the articles on " Isoperimetrical 
Problems " and " Mathematics," in the Edinburgh Encyclopedia^ and of 
" MeteorcJogy '* and ** Physical Geography" in the Encyclopaedia 
Britannica (the last two of which have been republished separately), 
and also of several .articles on scientific subjects in the Edinburgh and 
Quarterly JReviewSf which were collected and published in a separate form 
in 1857, together with some of his lectures and addresses delivered on 
public occasions. He besides occasionally contributed to Good Words 
some popular papers on the wonders of the Universe ; and some two or 
three years ago he gave to the world, in the pages of the Comhill Magazine, 
a poetical version of part of the Inferno of Dante. He was also one of 
the too numerous translators of Homer. 

From the Catalogue of the Royal Society we learn that he contributed 
180 memoirs to the Scientific Transactions, and journals devoted to 
science ; two others, in conjunction with Mr. Babbage and the one with 
Sir James South : he contributed also treatises on " Sound " and " Light," 
to the Encyclopaedia Metropolitana. 

Sir John Herschel was an honorary or corresponding member of the 
academies of St. Petersburg, Vienna, Gottingen, Turin, Bologna, Brussels, 
Naples, Copenhagen, Stockholm, and of almost all other scientific asso- 
ciations in England and America. To his other honours were added that 
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of CheTalier of the Pmssiaii Order of Merit, founded by Frederick the Great 
and given at the recommendation of the Academjof Sciences at Berlin. Few 
philosophers of an age which has produced a Faraday and Brewster hare 
attained distinction equal to that which he earned for himselH His 
mathematical acquirements and his discoTeries in astronomy, in optics, 
in chemistry, and in photography were all of a very high order, and such 
as, aided by an admirable style, secured for him Uie widest reputation 
among men of scionce, both at home and abroad ; while his numerous 
popular writings have largely contributed to the diffusion of a taste for 
science, and an acquaintance with its principles among our countrymen. 
Sir John Herschel married in 1829 Margaret Brodie, daughter of the 
Bev. Dr. Alexander Stewart, by whom he had a family of nine daughters 
and three sons. One of the former is married to General the Hon. 
Alexander Gordon, uncle of the present Lord Aberdeen, and now heir 
presumptive to that title. His youngest son is an officer in the Royal Bengal 
Engineers. He is succeeded in the title by his son, Mr. William James 
Herschel, of the Bengal Civil Service, who was bom in 1833, and married 
in 1864 Miss Anne Emma Haldano Hardcastle, daughter of the late 
Mr. Alfred Hardcastle, of Hateham, Surrey. 



FUNERAL OP SIR JOHN HERSCHEL. 



The funeral of Sir John Herschel took place on Friday, the 19th of 
May, at Westminster Abbey, in the presence of a large circle of attached 
friends, nearly all the men of science of the day, and a numerous 
assemblage of the public, who filled the sides and west end of the 
nave. At 12 o'clock the body, which had arrived by railway from 
Kent half an hour before at the Charing Cross Station, in a hearse 
attended by a single mourning coach, was carried into the nave by the 
cloister entrance, as the choir, accompanied by the organ, sang the well- 
known sentences beginning"! know that my Redeemer liveth.'' The 
procession having wound its way up the nave and reached the sacrarium, 
the coffin, which was of plain poUshed oak, with a plate bearing the 
following inscription : 

•* SiB John F. W. Herschel, Baronet, 

Bom 7th March, 1792 ; 

Deceased nth May, 1871." 

was placed on trestles before the altar. The lesson was read by Arch- 
deacon Jennings. The remaining portion of the service was sung at the 
grave by the choir, except the part read by the Dean, and it concluded 
with the anthem of Handel, " His body is buried in peace ; but his name 
liveth for evermore." The Dean gave the final blessing. The Canons 
present on the occasion were Canon Nepean, Canon Jennings, and Canon 
Protheroe, and the whole body of minor canons attended. The grave is 
at the eastern end of the north aisle, near to the tomb of Sir Isaac Newton, 
under the painted window recently erected to Robert Stephenson, and at 
the foot of the monument to Lord Livingston. The paU-bearers were — 
the Duke of Devonshire, Chancellor of the University of Cambridge ; 
M. le Due de Broglie, Member of the Institute of France ; Mr. George B. 
Airy, the Astronomer Royal ; General Sir Edward Sabine, President of 
the Royal Society ; Sir Charles Lyell ; Mr. William Lassell, President of 
the Royal Astronomical Society ; Sir Henry Holland, President of the 
Royal Institution ; and Sir John Lubbock. The list of mourners included 
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Mr. A. S. Herschel, chief mourner, General the Hon. A, Gordon* 
Mr. Keginald Marshall, Mr. John Stewart, Messrs. Edward and Henry 
Hardcastle, Mr. William Spottiswoode, Dr. Parry, Bishop Suffragan of 
DoTer ; Mr. H. C. Morland, Mr. J. P. Gassiot, Colonel Strange, Mr. G. R. 
Waterhouse, the Rev. Charles Pritchard, Savilian Professor of Astronomy ; 
Mr. J. H. Nelson, Mr. A. J. Beresford-Hope, M.P., Professor Tyndall, 
Professor Owen, Professor Adams, the Rev. J. JefiFreys, and Sir Charles 
Wheatstone. Among those also present in the Abbey were Sir John 
Bowring, Mr. Charles Darwin, the "Dean of Salisbury, Messrs. Norman 
Lockyer, M. D. Conway, and Warren De la Rue, Professor Sylvester, 
Lady Augusta Stanley, and several other ladies, and a large number of 
men celebrated in every department of science. 



CORRESFON DENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



THE COLOUR OF JUPITER'S BELTS. 



Sir, — It does not seem quite clear what was the real point of issue in 
the discussion on this subject, reported on pp. 107-9 of the Register, but 
the colour of the equatorial zone has latterly been dwelt upon so fully, that 
readers of the report only will naturally conclude that tne fact of exten- 
sive change in that part of the planet is disputed by most of the eminent 
observers who took part in the discussion. Considerable weight was 
attached to the argument of the uncertainty of judgment as to colour, 
when observations are made at different times, and especially with instru- 
ments of diverse powers. May I be excused, in view of this, for the 
foUowing remarks ? 

I made a good many observations of the planet with my 9-inch " With- 
Browning*' reflector, during the apparition of 1868, and always saw the 
equatorial zone white, without any more trace of colour than faint 
marbling, apparently the darker body appearing through the thinner 
edges of masses of clouds, and once a faint streak. My latest note on 
this point in 1868 was made Dec. 23. I have mentioned on p. 173 of the 
last volume, that I first saw this zone yellow, August 28, 1869, while 
another zone N. was very white. I am not Aware of any published 
observations before Mr. Browning's paper to the R. A. S., November 12. 
Acknowledging difficulties where colour is concerned, is there any possible 
explanation of observers independently seeing these zones with strongly 
contrasted tints, and using terms of similar import, excepting the objective 
character of the colours themselves ? These may be what they were in 
1862, but assuredly not as in 1868. 

It is commonly stated that the principal belts are ruddy, but they are 
by no means invariably so ; the proof of this is in character with that of 
the yellow zone above mentioned. 



14^ Coi*respondence. 



Borne of the simultaneous appearances may be placed together : 

N. tropical. 
Brownish, fading into yellow on 
the lower side. 
Yellowish brown. 



Bluish. 



S. tropical. 
[Double both.] 
Bluish grey. 

Lower streak, brownish. ' Upper, 
bluish grey. 
Brown. 



The N. temperate belt has been seen bluish grey. 
Let us hope . careful notes will continue to be made, and some day 
interesting results will appear. I am, yours truly, 

London: May 13, 1 87 1. T. H. BUFFHAM. 



LUMINOUS BODIES SEEN BY DA Y. 



As interest has sometimes been excited by accounts of meteoric bodies 
( ? seeds) being seen in the telescope by day, I may mention that about 
2 p.m. yesterday, while trying to pick up Mercury, a bright object sailed 
across the field of my telescope. At the moment I imagined it was 
Mercury, and that the instrument had not been clamped, and had thus 
swung passed the object. But another and another went by, and there 
was evidently more than one Richmond in the field. Their direction was 
from the north-east apparently, indicating of course south-west. The 
weather-cocks when consulted pronounced the breeze north-east, but 
some smoke was noticed blowing from the westward, while some grass 
thrown up went in no fixed direction. As the telescope, however, was 
focussed for a planet, anything seen at all distinctly in it must have been 
at a considerable elevation. More than a dozen of these luminous objects 
passed, slightly varying their direction, and one, it was thought, described 
a somewhat curved path. My own impression was that they were floating 
seeds illumined by the sun, then shining brilliantly, and the season is 
favourable to this interpretation. A power of 30 was used on a 3i-inch 
refractor. 

Ventnor : May 9, 1871. G. GUYON. 



SKETCHING WITH THE TELESCOPE, 



Trifling hints in matters of contrivance are sometimes useful. In 
sketching planetary features on the observatory slate, white markings are 
made upon a dark ground, the reverse of the objects pourtrayed. I find a 
child's transparent slate, which costs from 4^. to i*., a useful article 
for this purpose. Mine is about nine inches by seven, and in place of 
the usual pictures, a piece of cardboard is fitted, on one end of which are 
pasted a blank diagram of Mars and another of Jupiter, sida by side 
These showing through the ground glass, allow drawings to be made' 
After this the cardboard may be turned upside down, which brings the 
diagrams under clean portions of the ground glass, ready to receive fresh 
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■ketches. Black paper covers the reverse side of the cardboard, on which 
is pasted a circular piece of white paper, the size which the sun appears 
with my lowest power giving a whole- disc view ; with this the solar spots 
can be sketched in their respective positions. Of course, as with the 
ordinary slate, the sketches are intended to be afterwards copied. The 
glass should be finely ground, and a soft lead pencil used lightly. 
Ventnor, Isle of Wight : G. GUYON. 

May 9, 187 1. 



AURORA B0REALI8 OBSERVED AT FLORENCE ON TEE 

EVENING OP THE i%ih APRIL. 
By G. B. Don ATI. 



Last night whilst making preparations for observing a small comet now 
visible in the constellation of Perseus, we were all at once surprised by 
the appearance of an uncommon reddish light in the N.W. It was a very fine 
aurora, which extended on the horizon 40 degrees from the breast of Perseus 
as far as the crown of Cepheus. It was formed of a great arc of blood colour 
light, terminated at the extremities by two rays longer and more brilliant 
than the arc. The ray or streak on the west was the higher and the more 
luminous ; it passed a little beyond a Persei, that is to say, it was about 
30 degrees in altitude. The other ray in the north, which was fainter, 
was about 25 degrees in altitude. This was precisely at 9 o'clock At 
9h. 20m. the two rays altered their position about 10 degrees towards the 
north, and their light began to vary at intervals ; the western ray 
diminished, and the northern became more luminous. Five minutes 
afterwards, the light underwent a great and almost instantaneous dimu- 
nition. At 9h. 24m. a very luminous bolide traversed the constellation 
of Bootes. At 9h. 30m. the aurora had entirely disappeared, but where 
it had appeared there was seen a diffused and whitish light, which lasted 
till after 1 1 o'clock. 

Although this aurora was very inferior to the very beautiful one which 
was seen in Florence and throughout all Italy on the 24th October, last 
year, yet it must be ranked amongst those of rare beauty in our climates. 
That which surprised me in the aurora of the 24th October, was the 
sudden cessation of a very strong wind as soon as the aurora appeared. 
Yesterday, likewise, a strong south-east wind which was blowing, im- 
mediately ceased at the moment of the aurora. We have learned this 
morning by telegraph that the aurora was observed also at Urbiho, and 
at S. Giovanni in Persiceto Extraordinary magnetic pertur- 
bations were remarked yesterday in various places. One needle marked 
last night, at 9 o'clock, a declination much greater than usual, and from 
9h. to iih. the declination diminished by degrees 25 minutes of arc, in an 
unusual manner. 

Donati makes some concluding reflections on the certain but still 
mysterious link which unites the three phenomena of the solar spots, 
terrestrial magnetism, and polar auroras. 

Florence : 19th April, 1871. 
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RECENT PUBLICATIONS. 



Tlie Great Pyramid of Jizeh ; the Plan and Object of its Construction, 
Cincinnati : Robert Clarke, 1S71. 

This pamphlet is simply a repetition of the arguments brought forward 
by Professor Piazzi Smyth and others, in defence of the Pyramid being 
a divinely inspired work as a standard of measure. It also enters into 
the very doubtful question of the Anglo-Saxons being the lost tribes of 
Israel. " Ho, ho ! come forth and flee from the land of the North " (i.e., 
north quarter of Europe). " Israel and Judah shall be brought together 
and made one nation." 

" Were the blind eyes opened," says the writer, " it is quite possible 
that even in this New World of ours, one would suddenly come to the 
realisation that he was dwelling in the midst of the teeming multitudes 
of Israel terminating their emigration in a land long promised, long 
reserved ; under the government of a commonwealth restored ; free from 
every taint o^ caste, condition, or kingly rule." It is but fair to say that 
he prefaces his tract with the observation that any discovered solution 
of such subjects must be received with very much reserve. 

We are glad to see the new volume of Results of Astronomical Obser- 
vations made in the Melbourne Observatory, in the Years 1866, 1867, 
and 1868 ; under the direction of R. L. J. EUery, the Goveniunent 
Astronomer. Published by Authority of the Government. 

The astronomical work with which the Melbourne Observatory was 
occupied during these years, consisted almost entirely of observations 
for the determinations of the fixed stars, made with the transit circle 
and with the east transit instrument. The observations with the latter 
instrument, however, form part of the Survey of the Southern Heavens, 
now being prosecuted by the Cape of Good Hope, Madras, and Mel- 
bourne Observatories. The results of the Transit Circle Observations 
only are given in the present volume. 

The Meteoric Theory of Saturn's Ring, By Augustus Morse Davies, B.A., 
F.R.A.S., M.R.I., P. A.C., Lieut. Royal Artillery. Longmans, 1871. 

Mr. Davies in this volume has brought together and further reasoned 
out the arguments in favour of the ring of Saturn being an appendage 
due to the planet having encountered and attached to itself myriads of 
meteoric satellites during its wanderings through space. The book 
concludes with & 'discussion of the meteoric origin of the Sun's heat 
and power. 

Mr. Davies disbelieves in the true existence of the solar corona 
as a real solar appendage. The book is profusely illustrated with 
diagrams. 

The Romance of Motion. By Alec Lee. London : Longmans, Green 
and Co. 

The object of this pamphlet is best shown by the following extract from 
the preface. ** The opening remarks on the paper on motion are designed 
to show that the position presently held by astronomy with regard to the 
motions and velocities of the planetary bodies is not unassailable, and the 
other portions are devoted to the consideration of their peculiarities on the 
hypothesis that the ether in space is a material substance, and that the 
rarious world systems are upheld by the continued operation of a duality 
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of forces, and not, as heretofore alleged, by one well directed primal im* 
pnlse, acting in combination with one continuous force of gravitation." 

So with the analyses and syntheses of nitrogen. 

"If the subject were reasoned out a little further than appears in the 
context, the oceans of the air and the water might be found to be the two 
great reservoirs of the organic matter of our planet, &c. Should the 
principle of this analysis prove correct, we may come to a consciousness 
of the possibility of such further reduction of our simple bodies as must 
ultimately point to a common origin for all things." 

Most modem physicists believe the ether to be a real substance, and if 
it is so, tioubtless it must act upon the motions of the heavenly bodies. 
This little tract tentatively and hypothetically treats of this influence, and 
more especially of the possible influence of magnetic and diamagnetic 
forces upon the planetary bodies. The subject of motion, as well as of 
simplification of elements, is full of interest, but it will be many years, 
probably, before any amount of reasonable certainty is arrived at with 
respect to them. 



NOTES FROM THE SOUTHERN HEMISPHERE. 



Sir, — Mr. H. C. Russell, the Government Astronomer for New South 
Wales, has just published a very interesting and important pamphlet on 
the wonderful mysterious nebula surrounding ij Argus. 

On comparing Mr. Russell's map with Sir J. Herschel's, in his Cape 
Observations, a most unmistakable proof of change in the form of the 
nebula is at once seen. 

Thinking the publication in question might be of use to the Register^ 
and prove interesting to its readers, I enclose a copy. 

On the night of the 23rd and 24th March, a most remarkable aurora 
was seen in bydney from about 9.30 p.m. to 2 a.m. (Greenwich mean civil 
time, March 23rd, 11*30 a.m. to 4 p.m.). I send a cutting from a Sydney, 
paper, with Mr Russell's Report It would be interesting to learn 
whether any disturbance was noticeable in Europe at the same time. 

I remain, yours truly, 

Sydney, 25th March, 1871. W. J. MACDONNELL. 

[We wish it was in our power to give our readers, as an illustration, 
the beautiliil map accompanying this tract, without which we fear we 
could not convey any valuable information upon the subject. The obser- 
vations were made with an equatorial y^-inch aperture and lo-foot 4-inch 
focal length. The writer believes that changes have taken place in this 
great nebula since Sir John Herschel was at the Cape, and that there is 
a probability that the changes will still go on. We add the account of 
the aurora sent by our correspondent. — Ed."] 



Brilliant Aueoba Austealis. — For a considerable time before 
and after midnight on Thursday there was visible in Sydney an aurora of 
most brilliant hue. Stretching in a regular arch of large diameter, from 
the horizon at the south-east to the south-west, from the point of the 
Milky Way under the constellation Scorpio almost to Sirius, covering the 
Magellan Clouds and reaching up to the star Canopus, was a broad belt 
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of red cloud-like light, and darting up from the horizon streaks of white 
flashed across the face of the clouds. At one time a cluster of these 
white streaks, formed in the centre of the arch, where the belt of red 
cloud was the widest, gave it the appearance of an immense organ. 
Every moment the form and hue of tne aurora changed. Sometimes 
there was not a streak to be seen — ^nothing but the diffused red cloud, 
like the reflection from an immense fire ; then in a second straight lines 
of light would dart from the south. The whole pageant fsMcled and 
almost vanished, and again as suddenly burst forth with lurid glare. The 
most brilliant appearance observed was from ten to fifteen minutes past 
twelve. At half-past twelve there was scarcely a trace left of the mag- 
nificent illumination. After the above was written we were favoured by 
H. G. Russell, Esq , Government Astronomer, with the following remarks 
on this beautiful phenomenon : — **^ Brilliant aurora began at 9.35 p.m. in 
S.S.W., rose pink, and about 15* high ; at 9.38 one bright white streamer 
shot up to 20-, in S.S W., followed by another due S., at 9.39, then one 
between them, and then several smaller ones near the large ones ; 
streamers lasted about three minutes, then faded ; the auroral light ex- 
tended from S.W. to S.E., and when highest rose to 20*, and was deep 
red. At 9.50 it had nearly faded, but increased again at 10 p.m. ; at 
10.3 p.m. faded again ; at 10.4 p.m. white light was observed under the 
red, and immediately afterwards another ray started up to 20*, rather 
wider than the previous ones, and red in colour. About midnight it 
again became bright, and auroral light was visible to S. all night. This 
is the finest aurora seen here since 24th September last, and seems to 
have been visible over the colony, as it was well seen at Eden and 
Newcastle.'* 



The Transit Insteijment at Dublin Obseevatobt was erected 

in 1808, it having been ordered in 1783. This delay was in one respect 
fortunate. Ramsden having quarrelled with Usher, resolved that the 
latter should never have the circle. On Usher*s death, Ramsden set to 
work to complete it but found to his dismay, that the extremities of its 
radial arms had become *' rotten," having been acted on by the sulphurous 
atmosphere of London. As originally constructed, it was ten feet 
diameter. He removed the rims (which, I believe, had been also acted 
on), cut away about six inches from each of the arms, and found the 
remainder sound. But as he w«s doubtful about its permanence he let it 
lie several years longer, and found his apprehensions verified. He cut 
off six inches more from each arm, and awaited the result, notwithstanding 
the urgent expostulations of Brinkley ; and it was not until a short 
period before his death that he was satisfied that no fai^ther change was 

Srobable. He then completed it at its reduced diameter of eight feet. 
»ut it was not divided till after his death (by Berge, his successor). It 
is not easy to explain why this destruction was confined to the ends of 
the arms. To judge from the analogy of the Palermo circle, the diameter 
of these arms at the outer extremity was very small ; and if they were of 
cast brass, the molecular condition of the metal there, in consequence of 
the more rapid cooling, may have been difierent from that of the more 
massive portions. A still more remarkable instance of this destructive 
action occurred to a circle described by Mr. Bond in the Philosophical 
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Transactions, 1806, and known as the Westburj circle. This was 
ultimately established at the old Obserratory of the Glasgow University, 
and in an atmosphere still more sulphurous than that of London. When 
this University was broken up, and its instruments sold, this circle was 
purchased by the late Sir James South ; but on its arrival at his Obser- 
vatory, it was found to have suffered so much that it actually fell to 
pieces ! Only a few of the more massive parts were entire ; and oT the 
rims of the circle nothing remained except that which carried the 
divisions, which, as I was informed by Troughton, was of " Dutch brass," 
and was quite unchanged. The excellence of this Dutch brass is, [ 
believe, recognised also by watchmakers, and it seems to deserve inquiry 
to what its superiority over English brass is to be attributed. It is 
worthy to be mentioned that among the instruments ordered from 
Bamsden by Usher, was an equatorial telescope driven by clockwork. 
But owing to Bamsden 's feud with Usher, this was not executed ; and 
this important aid to the astronomer, which had been proposed by Hook 
nearly a century before, lay dormant till it was applied by Frauenhofer, 
forty years later, to the Dorpat telescope. — Armagh : April 6. T. B, B. — 
Mature. 



EDWiiBD Tbouohton, the celebrated astronomical instrument 
maker, could never distinguish colours otherwise than by their brightness 
— a ripe cherry and its leaf were to him of the same colour. 



Bessel. — So expert had Bessel become in cometic calculations 
(when only 21 years of age), that Olbeis having placed in his hands, on 
the night of the ist November, 1805, four observations of the comet of 
that year, he returned them to him the next morning, with the elements, 
whose calculation had occupied him only four hours. 



ScHUMAOHEB remarked, " One may almost assert that one exact 
and able calculation is capable of doing better service to astronomical 
science, than two new observatories." 



The Cobona. — Dr. Schmidt haying asserted that the com- 
monly received opinion of the solar corona being alluded to by Philo- 
stratus was unfounded. Professor Grant sends a note to the Astronomiscke 
Nachrichten (No. 1838}, to point out that Schmidt had got hold of the 
wrong passage. In Book YIU. and chapter xxii. of the said writer's 
Life of ApoUonius of ^Ty^ana, is an allusion which seems to have escaped 
Schmidt's notice, and which Grant considers beyond all doubt to refer 
not only to a solar eclipse, but to specify that attention had been directed 
to the corona as an incident of the eclipse. 
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OBSERVATIONS FOR JUNE, iSjt. 



MOON'S TERMINATOB. 



Selenographic longitudes of the points of the Lunar 
60^ of northern and southern selenographic latitude, 
eentre rises or sets. 



Greenwich midnight 60^. 



o^ 



SUNSUE. 



Equator, and of 
where the sun's 



60^. 



1871. Junei 


• « ■ 




-73*6 


... -74*5 


• • • 




-75'5 


2 


• r* 


-858 


... —867 


• • • 


—87-6 






Sunset. 




• 


3 


• • • 


+80-3 


... -I-8I-I 


• • • 


4-820 


4 


■ ■ • 


681 


689 


• • • 


698 


5 


• • • 


560 


567 


• • • 


57-5 


6 


• • • 


43-8 


44*5 


• ■ • 


45 3 


7 


■ t • 


317 


323 


• • t 


330 


8 


f • « 


19*5 


201 


• • • 


208 


9 


■ ■ • 


+73 


-. +7*9 


• • * 


+^*$ 


10 


• • t 


-4-8 


••' -4*3 


• • • 


-38 


II 


• • r 


170 


165 


• •• 


160 


12 


• • • 


29-2 


287 


• • • 


283 


13 


• • • 


41-4 


41*0 


• • • 


406 


14 


• • • 


53*6 


532 


• « • 


529 


15 


• • • 


65-8 


655 


• • • 


65*2 


16 


• V • 


-'78'o 


... -777 


• 99 


—77*5 






SUI^BISE. 






18 


•»• 


+77*9 


... +77-8 


• • t 


+77-6 


19 


. • fl 


65-6 


65-5 


• V • 


654 


20 


■ • • 


533 


53*3 


• • t 


53*2 


21 


■ ■ • 


411 


41*0 


• • • 


41-0 


22 


• . • 


28-8 


288 


• • • 


288 


23 


. . • 


165 


16-5 


• • • 


166 


24 


• • • 


+4*2 


... +4*3 


• • • 


+4'4 


25 


• •• 


81 


... —7*9 


• t • 


—7-8 


26 


• •• 


20*3 


20*1 


• t r 


20-O 


27 


• • • 


326 


32-3 


• • • 


32-1 


28 


. • • 


448 


44*6 


• • • 


44*3 


29 


• • ■ 


57*1 


567 


• • t 


564 


30 


t »r 


-69-3 


... —68-9 


• •• 


—68-6 



I 

i 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN JUNE, 1871. 



By W. R. Biet, F.R.A.S. 



Supplement 
Day. C — ® 
Midnight. 



Objects to be obaerved. 



I 


... 18 4*4 . 


2 


... 3 502 . 


20 


... 148 10-3 . 


21 


... 136 54*9 • 


22* 


.. 125 27*0 . 


23 


... 113 438 • 


24 


... loi 425 . 


25 


... 89 205 . 


26 


... 76 35*9 . 


27 


... 63 28-2 . 


28 


... 49 582 . 


29 


... 36 9*5 - 


30 


... 22 75 . 



Seleucus, Briggs, Lichtenberg. 
Aristarchus (a), Hercynian Mts. (h) 
Mare Crisium (c), Apollonius, i^'irmicus. 
Cepheus, Franklin, Oersted. 
Ficcolomini, Riccius, Stiborius. 
Altai Mts., Polybius, Beaumont. 
Alfraganus, Theon Senr. and Junr. 
Falus Nebularum, and P. Futredinis (d). 
Gauricus, Fitatus, Guerike. 
Helicon, Leverrier, Euler (e). 
Riphean Mts., Euclides. 
Gassendi (y), Mersenius, Fercy Mts. {g) 
Damoiseau (h), Aristarchus (t), Herodotus. 

The lists for February and April may be consulted for additional 
objects, which will be readily given by the position of the terminator. 

* Spring Equinox, N. hemisphere. 

(a) Compare Browning's drawing at full moon, Student, April, 1869, p. 129, and 
note positions of bright spots near. 

(6) The enclosed plain has been named "Otto Struve.** 

ic) The direction and form of the central ridges should be well studied. 

{d) The fine mountain scenery furnishes ample material for close scrutiny and 
study. 

(e) An apparently ancient formation, to the east of Copernicus, may be seen on or 
near the terminator. 

(/) It is important, in a selenological point of view, to determine the exact character 
of the central mountains in Grassendi. 

{a) The mountains between Gassendi and Mersenius. 

(A) The Bev. T. W. Webb calls attention to a remarkable formation on the N. 
of i)amoiseau. 

(») Late observations appear to indicate that the floor of Aristarchus is not fiat. 
M. Gandibert caEs attention to a valley on the N.W. of Herodotus (see English 
Mechanic, No. 320, May 12, 1871, p. 180), which was observed on May 1, 1871, to be 
the commencement of the great Serpentine cleft. 

Erratum in last list. 
May 26. For Rennker, read Rumker, 



ASTBOKONOMIOAL BEaiSTEB— Subseriptions reteived 1>7 th« Editor. 



To July, 1871. 

Lewis, H. K. 

To Sept , 1871. 

Buffham, T. H, 



To Deo. 1871. 

Adams, S. 
Crowe, Bev. B. 
Green, N. E. 
Turbt^rville, H. 
Varley, C. 



To Jan, 1872. 

Shaw, Rev. J. 



May 20, 1 87 1, Subscriptions after this date in our next. 
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ASTEONOMICAL OCCURRENCES FOR JUNE, 1871. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Thur 


1 

2 
3 

4 

5 

6 

7 

8 


h. m. 

lO 19 

10 46 

11 57 

12 I 

13 10 


Sidereal Time at Mean 

Noon, 4h. 38m. 6*8os. 
Near approach of K ' 

Librae (4) 
Occult, of ^ Librae (6) 
Reappearance of ditto 
Occult, of Z* Libra (6) 
Reappearance of ditto 




h. m. 8. 


h. in. 
Moon. 

10 423 


Fri 


18 26 
7 39 


Full Moon 
Occultation reappearance 
of yj/ Ophiuchi (5) 


2nd. Sh. E. 


9 


II 42*0 


Sat 


7 6 
12 30 
19 


Conjunction of Mars and 
/3 Virginis, 0° 2' S. 

Conjunction of Mars and 
P Virginis, (o'2m.) W. 

Conjunction of Uranus 
and Venus. 1° 46' N. 

Conjunction of Moon and 

Saturn, i°28'N. 
Near approach of B.A.O. 

6369 (6) 






12 450 


Sun 


" 39 
" 34 






Arcturus 
9 14-4 


Mon 




Sun's Meridian Passage, 
im. 53*908. before Mean 
Noon 






9 14*24 


Tues 










9 165 


Wed 










9 65 


Thur 


13 8 

13 54 

14 15 

15 24 


Occult, of r* Aquarii (6) 
Reappearance of ditto 
Occult, of T* Aquarii (4) 
Reappearance of ditto 






9 2*6 


J?'ri 


9 

10 
11 

12 
13 

14 


12 37 


C Moon's Last Quarter 






8587 


Sat 










8 547 ' 


Sun 




Saturn's Ring : 
Major Axis=4i"-32 
Minor Axis=i7"*83 






8 508 


Mon 










8 469 


Tues 


14 54 

15 35 


Occult, of B.A.C. 830 (6) 
Reappearance of ditto 






8 42*9 


Wed 










8 39-0 


Thur 


15 


12 43 


Conjunction of Moon and 
Mercury, 0° 20' S. 

Illuminated portion of 
disk of Venus=o-648 
„ of Mars=o-883 




. 
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Astronomical Occurrences for June. 



iSi 



DATE. 


Principal Oocuirences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Fri 


16 

17 

18 


h. m. 


Sidereal Time at Mean 
Noon, 5h. 37m. 1 5* 1 7s. 




h. m. 8. 


h. m. 
8 311 


Sat 


14 29 

12 O 


9 New Moon 
Conjunction of Mars and 
f} Virginis (10 2m.) E. 






8 272 


SU71 


9 20 


Conjunction of Moon and 
Jupiter, 0° 29' S. 







8 23-3 


Mon 


19 
20 


23 50 


Conjunction of Moon and 
Uranus, 1° 41' S. 




8 19*3 


Tues 




Sun's Meridian Passage, 
im. 8 13s. after Mean 
Noon 




8 15-4 


Wed 


21 

22 


II 59 


Conjunction of Moon and 
Venus, 1° 43' S. 






8 115 


Thur 










Moon. 
3 38-5 


Fri 


23 

24 

25 










4 260 


Sat 










5 127 


Sun 


10 44 
7 10 


) Moon's First Quarter 
Conjunction of Moon and 
Mars, 5° 36' S. 






5 59-1 


Mon 


26 










6 463 


Tues 


27 


8 32 

9 42 


Occultation of 94Virginis 

(6) 
Reappearance of ditto 






7 35*3 


Wed 


28 


7 IS 


Opposition of Saturn 




8 27-4 


Thur 


■29 
30 

FLY. 
1 










9 234 


Fri 


4 H 


Conjunction of Jupitei 
and the Sun 


I 




10 237 


Sat 


10 23 


Conjunction of Moon anc 
Saturn, l° 16' N. 




II 274 
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THE PLANETS FOR JUNE. 



At Transit oyeb the Meridian of Greenwich. 



Planets. 



Mercury ... 



Venus 



Mars 



Saturn 



Date. 



1st 
15th 

I St 

15th 

1st 
iSth 

1st 
15th 



Right 
Ascension. 



h. m. s. 

3 16 19 

4 3 27 

7 32 5 

8 38 34 
II 41 42 

" 59 43 
18 36 33 
18 32 33 



Declination. 



+ 14 6J 

17 52i 
+24 2 J 

20 39J 
+2 50 
o 28 
—22 23J 
22 28 



Diameter. 



Meridian. 



9"-8 

7"-2 

i5"-5 

i7"-3 
ii"-3 



io"i 



i6"-6 
i6"-6 



h. m. 
22 345 

22 26*5 

2 535 

3 47 
7 2-4 
625-4 

13 56*2 
12 571 



Meroury is a morning star during the month, but too close to the 
sun to be much worth observing. 

Vonus is well situated for observation. 

Mars is visible throughout the night till early morning. On the 25th 
he sets twice, and for the rest of the month sets before midnight. 

Saturn rises between sunset and midnight till the 24th, when he rises 
at sunset, after which date he will rise before sunset and be visible 
throughout the night. 

The Astronomloal Re^rlster is intended to apoearat the commencement of 
each month ; the Subscription (including Postage) is fixed at Three Sh.illin98 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letterst Articles for insertion, &c., must be sent to the Editor, Mr. S. Gobton, 
Parnham Honsey Pembury Soad, Clapton^ E.y not later than tlie ISth. of tlie 
Month. 

Instruments, &c , For Sale or Wanted. 

These Notices, which must in all cases be paid for in advance, are inserted at the 
rate of One Shilling for Twenty Words or under ; half-price only will be charged 
upon repetition, if no altei*ation is required- When the address is not given, 
application may be made to the Editor, with a stamped envelope for reply, with- 
out which no answer can be sent. — The Notice will be withdrawn should the payment 
not be renewed. 



FOR SALE. — A Telescope, by Slater^ 6 inches aperture; 
6 ft. 6 in. focus. Equatorial mounting of the best description, with circles, &c. 

185 

WANTED, a Telescope, by a good maker, not less than 
11 inches aperture, and long focus, equatorially mounted. 186 
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Al'r'ENDIX TO THE ASTRONOMICAL REGISTER. 

No. I02. 



READINGS FROM THE BORGIAN GLOBE, 
(See Attronomical Register, No. 97, January, 1871.) 



A CAREFUL examination of the planispheres in Asseman*s work proves 
them to have been very faithfully executed. Notwithstanding the 
frequent ambiguity or obscurity of the Cufic letters, many names are 
readily made out ; and even the tracings of such as are doubtful often 
suggest an almost certaip emendation of some of the readings of Asseman. 
The general result shows an almost perfect accord between the names in 
Ulugh Beigh and other .authorities, and those on the globe. That many 
words are nearly alike, especially when not clearly written, in Arabic, 
which are unlike in Roman characters, will be borne in mind by the 
reader in perusing the following notanda. Explanations of names not 
given here will be found in " Arabic names of the stars, &c." in No. 97. 
An asterisk is affixed to names not included in that list. A. stands for 
Asseman. 

Ubsa Major, i Alhiac, the ostrich (A.), is probably al-*andk. ij 
Alcatel, the slayer (A.), is very probably alkaid. £, alhut, the great fish 
(A), is very probably al-jaun, or al-hawar. The unformed stars, since 
made by Hevelius into Leo Minor, are enclosed in a pear-shaped figure, 
and named aldhihd wa aulddhuha,* the antelopes and their young ; as 
Smyth also notices, Cycle, vol. 2, p. 248. To one of them A. reads the 
name alshaukat, the thorny plant, or mabmitah, stretched out, but the 
reference is mistaken, and the words are plainly dhird*-al-mabsutah, and 
relate to Gemini. 12 and 8 in Canes Yenatici (a constellation made by 
Hevelius) are enclosed in a little parallelogram, to which A. reads Karah- 
al-abl, the camel's pack, but which very probablj^ is Kahd-al-asad. 

Draco. A. reads the name AlghavA altannin, and makes it to mean 
the poisonous dragon. The first word, however, is al-*awAyid, and refers 
to tne stars in the head only, /i, alcaab (A.), the dish, is probably 
tU-rdkis. p, al'zahr (A.), the flower. Jauhari (Anglice, " Jeweller"), the 
compiler of the Arabic Dictionary called Sahah, accurate, says Jauzahr 
is the Arabic form of the Persian Kuzahr, meaning the place of poison. 
Perhaps zahr on the globe is part of this word put for the whole ; though 
zahr (poison) is really Persian. Both Jauzahr and Kiizahr are used in 
Persian for the dragon's head and tail. In the first fold of the dragon's 
neck A. reads algharanec, the cranes. The word, however, is nlfirk, ana 
belonfi;s to Cepheus, whose left side is entangled by the folds of Draco, in 
the planisphere. (, al-rubah, the camel's foal, or al-dhik, the wolf (A ), 
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who prefers the latter, and it seems to be the better reading. Three 
other names, which A. could not make out, seem to be ^, aUdhib, the wolf; 
over f;, cU-dhibain, the two wolves or jackalls ; al-athd/tf one of the stars 
of the tripod. 

Bootes. According to Hyde, al-auwd^ the shouter, was owing to a 
misapprehension of the Greek name, as though it was derived from boan, 
to shout. (There is a Greek word, bodtes, crying.) jc, 0, i, X, aulad 
a/-nadA/a^, the children of contention (A.) is auldd al dhiba*; the Cufic, 
however, as in other cases, might easily be mistaken for A.'s reading. 
c, almizatf reaping hook or curved weapon (A.), obscure ; probably 
mizar^ girdle. f|, ai-ramhy the spear, a, al-rdmih, the lancer. 

CoBONA BoREALis, a, munir-min alfekkahy the bright one of the platter. 

Hercules. Al-jdthi lainnahu al-rakis^ " the kneeler," and he is also '* the 
dancer" (A.) But the last three words are *ald rukbeteihi, on his knees. 
On the right arm, however, of the figure, are the words toa al rakis^ and 
the dancer, not mentioned by A., but evidently a continuation of the 
preceding inscription. 

Ltra. Figured as a kind of ornament, or arabesque, something in the 
form of a tortoise. It has an inscription for which A. proposes three 
different readings, none of which are very probable. One is almozafzej 
(a bird) with wings partly extended, letting itself down gently. The 
word appears to be al-migrafat a, al-wdkC. 

Cygnus. Al-orniSj from Gr. ornis, the bird, a, BicLf. 

Cassiopeia. /3, al-*azizat, the exalted one (fem.) (A.). I suspect it is 
Kaff-al-kkadib. 

Perseus. Over the left shoulder, A. reads mughammedk al thuraii/a, or 
mukhammer al thvraiya^ both meaning, concealer of the Pleiades, or the 
Many ; but I think the first word is rnVsam. o, on the right heel, sabik 
al thuraitfo, preceding the Pleiades (A.), but it may be *dHk al thuraiyd, 

Auriga. A man holding a scourge or whip. Mumsik-al-ainnatj 
holder of the reins, a, A. reads olcabelah^ as if for Capella; but as a 
derivation from the Latin is unlikely, he also proposes two other readings. 
I am disposed to think the word is meant for al^ayyuk, or possibly 
al-^atud, the kid. e, al*anz* the she-goat (by others calleda/ ma'z, the 
goats), ij, al^hurr* the fawn. 

Ophiuchus. To a conical figure between the left arm and Aquila, 
containing Taurus Poniatowski, is an inscription which A. was unable 
to read. I can only surmise it maybe at-rdi*i-wa'KaikaSf the shepherd, 
and Kaikas, the last word a corruption of Ophiuchus, to whom the inscrip- 
tion relates. A. could find no name in this constellation, but I think 
al-rda% may be read over the head of the figure. 

Aquila. In a triangular figure are five stars, afterwards Antinous, of 
which to S and X, A. reads al-hhaltmain, the two friends ; but Smyth cor- 
rectly has al-dhalimain* the two ostriches. Cycle^ voh 2, p. 431. 

Dblphinus. a. has overlooked a word which seems plainly to be 
al'^ukudf the knots, or necklaces, among the four stars. 

Pegasus. 0, Sa*d-al-melik (A.) very indistinct, is perhaps sa'd-al-bahdim, 
Sa'd-al-nvelik is properly a Aquarii about 7° below, a, mokaddem, for 
the full form, r and v, almanar (A.), I believe the true reading is 
al'kereb. A. remarks that the mishapen and confused lettering in 
Pegasus renders it impossible to do more than conjecture its meaning, 
but upon the whole he has been very successful. 

Andromeda, v, alcutmac (A.), is al^a^ndk. /3, batn al-hut, referred by A. 
to Pisces, seems to belong to Andromeda in the planisphere, a, al-*arrat, 
the navel, plainly written, though not noticed by A. Three straight 
lines, and the hinder part of Pegasus mark off a space in which is a 
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Andromedse and y Pegasi, and al fargh al-muackchir^ is written between 
them. Half of the head of Andromeda is included in this space. 

Taurus. Aldebaran is called also alfantk,* the camel or horse- 
stallion. Hyades, called also alkaldU* the voung camels. (Alferghani.) 

Gemini, e, al-dhira (A.) should be a'-akird' al-mabsutdh (see under 
Ursa Major). 

Cancer. Prsesepe, cd-nathrah is called also Fom al-asad,* the lion's 
mouth. (Alferghani.) 

Leo. Al-tarff* the eye ; two small stars called also 'ain-al-osad,* the 
lion's eye (Alferghani). 12 and 13 (6th magn.) occupy this place in our 
maps. Tizini calls X the northern one of al-taf, and k the northern one 
of the nostrils. — Note, k is minchir-al-asady according to Ulugh Beigh, 
not X, as I before wrote. Al-tarf may possibly have been X and k. Al- 
jabhahy ^, y, i) (Ulugh Beigh), including Regulus (A.). Smyth remarks 
that y is improperly so called ; " for/' he says, " no representation of the 
lion which I have examined will justify that position." There seems to 
have been some variation or confusion in this asterism. Perhaps jahhah 
means here the front generally, rather than the forehead. ^ and B are 
also called al-khdrdtan* the guides (?) (Alferghani). 

Virgo, a, alaghzal (A.) should be al-d'zal. 

Sagittarius, a'tw al rami* v*, v* (? ), eye of the archer, "a nebulous 
pair'* (Ulugh Beigh). * Urkub-al-rdmi,* fi, the hough or pastern of the 
archer (so Ulugh Beigh). 5, al-wasl^ the joining or union ; perhaps of 
the hand and the bow ; or of the cusp and the shaft; or if the name is 
ante-Ptolemaic, it perhaps signifies the place where the two herds met, 
coming to and returning from watering. Al daffa al rami, referred by A. 
to a star in the off foreleg, c, or /3, Telescopii (? ), and explained by him 
as " the half of the archer." But it may be an error for some other word, 
perhaps al nasi al-rdmi, and seems to refer to y in the planisphere. A. 
has not noticed a word on the hind-quarters, which I read al-azaizd,* the 
buttocks, probably 62. Al-baldat* the city, the space between the archer's 
shoulders and the horns of Capricorn. 

Capricorn. Skdt,* a sheep, would seem to be tt, but according to 
Ferghani it is a^ the smaller star close to a', the northern Dhabth, or 
slaughterer, d, Dheneb al-jedi* the goat's tail (Ulugh Beigh). 

Aquarius, a, A. has sa^d-al-kol, a misreading for sa'd-al-melik. I think 
I read dalw, or al-dalw, over the urn. Fomalhaut is included in this 
constellation. In characters unusually large and clear, it has the inscrip- 
tion, al di/dd* al awal wa hutpa al dhalim, the first frog, which is also " the 
ostrich." — Note, d. Skat (maps) may after all be for sdk, the leg or 
shank. 

Cetus. a. reads al baka, among the stars in the body. It seems to be 
al-na'dmatf the ostriches. 

Orion, a, yed-al-javza,* hand of the Jauza. y, al-dahar (A.) 9eems to 
be al-ndjid, ir', tt', &c., aUdawdir (A.), the circles, should be Dhawdib, 
forelocks. 

EsiDANUS. a, dkher al nahr wa huwa al dhalim^ the end of the river, 
which is also " the ostrich,'' in clear bold letters. Al kaff aljeria (A.) who 
refers it to the bend in the river ; but it refers to y Ceti, and is Jcaff-al- 
jidhmd. The words Angetenar, or anchenetenar, mentioned by Ccesius, 
may be a corruption of some word like mahniyat-alr-nahr, the bend of the 
river ; perhaps rj. — Note, Theemin (maps) the eighth, perhaps marks the 
Sth bright star in the river, beginning with a, 8 are laid down in the 
planisphere. 

Lspus. A word beneath the hare's feet, very illegible, may be con- 
jectured to be nihdl or kursd. 
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Canis Major. Aloori (A.) is al-a'dhdra, 77, c, &c. a, aUyemaniyah al 
a^bur, the Yemanite, the crossing ; called also Kelb-al-jabbar* the giant's 
dog. (Abdurrahman Sufi.) ^/^/urw/ is inscribed in a quadrangular figure, 
enclosing seyen stars of the unformed of Canis Major, since made into 
Columba, not including ^. — Note. Phaet (maps) may possibly be a cor- 
ruption offwiid, 

Canis Minor. ' a, al shdmiyah al ghomeisd, the Syrian, the watery- 
eyed. 

Corona Australis. Described by A. as without any of the embeDish- 
ments of the other constellations, and ** as if thrown down at the feet of 
Sagittarius.'* Thus Germanicus spoke of it as " sine honore corona," for 
no legend was attached to it. 150 years later, Ptolemy gave it its present 
name, which when the globe was made had the respectable antiquity of 
above 1,000 years ; yet the configuration of its stars, and the name, 
without any drawing, is all that was allowed it. It would be desirable in 
our own maps and globes, when the delineations of the figures of the 
ancient constellations are given, that they should be presented with 
scrupulous accuracy ; but all others may well be omitted, retaining only 
the names and boundaries as given by Hevelius, La Cailie, and others. 
In the standard lists of the constellations in Hind's Astronomy, and in 
Chambers' Descriptive Astronomy, a quantity of rubbish introduced into 
the heavens in later times has properly been rejected. 

The number of names on the Borgian Globe, after revising A.'s read- 
ings, is 138, allotted as follows : — Pegasus, ii ; Ursa Major, lO; Draco 
and Sagittarius, 8 each; Aquarius, 7; Bootes, Orion, and Canis Major, 5 
each; Cepheus, Perseus, Auriga, Andromeda, Leo, Capricorn, 4 each ; 
Hercules, Aries, Virgo, Scorpio, Cetus, Ursa Minor, 3 each; Lyra, Cygnus, 
Cassiopeia, Ophiuchus, Delphinus, Taurus, Gemini, Eridanus, Lepus, 
Canis Minor, Argo Navis, Centaurus, 2 each. The rest have i each, 
except Sagitta, Equuleus, and Lupus, which have none. 

GEORGE J. WALKER. 



The Planets for July. 
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24 
25 


... 93 8-4 
... 80 95 


26 


... 66 54*6 


27 


-. 53 252 


28 
29 

30 


... 39 44*4 
... 25 56 9 
... 12 8-6 


31 


... —I 327 



.. Archytas, craters between it and Egede. 

.. Craters and mountains between Archimedes and 

Plato (e). 
.. The Alps and wedge-shaped valley (/). 
,.. Ramsden, remarkable valley and clefts in its 

neighbourhood. 
... Horrebow, its interior wall Harpalus. 
.. Scheiner, Blancauus, Gruemberger. 
,.. Wargentin, Schiller. 
... Criiger, Byrgius, Rosse (^). 
For additional objects consult the lists for March and May. 

(a) This formation is not open on the south, as shown in our maps. It has a 
nearly filled ring on its N.W. border (see English Mechanic, No. 323, June 2, 1871, 
p. 261). 

(b) A region west of the Pyrenees, containing craters named after celebrated 
navigators, Magelhaens and others (see Monthly Notices, £. A. S., vol. xxiv., p. 20). 

(e) Determine succession and direction of peaks as they come into sunlight. 
Id) Named to commemorate the architectural labours of the Gwilts. 
(0) On May 26, Piazzi Smyth and Bumker were not in sunlight ; look for them on 
July 25. 
(/) Examine the interior for craterlets. 
(g) See Monthly Notices, It. A. S,, voL xxiv., p. 20. 

Errata in No. 102, p. 147, line 12 from bottom, for calculation read 

calculator; line 16 from bottom, for Olbeis read Olbers, Page 149, line 2 

of (i), for Gandibert read Gaudibert. 

THE PLANETS FOR JULY. 



At Transit over the Meridian or Greenwich. 



Planets. 



Mercary . . 



Venus 



Mars 



Saturn ... 



Date. 


1st 


15th 


1st 


15th 


I St 


15th 


I St 


15th 



Bight 
Ascension. 



h. m. 8. 

5 57 31 

7 58 33 

9 47 " 
10 40 I 

12 25 16 

12 51 2 

18 27 3 

18 23 12 



Declination. 

o / 

+23 37J 
22 26 

+ 14 56i 

857 

— 2 42 

5 44 
-22 33i 

22 36J 



Diameter. 


5" 


•4 


5" 


•0 


19" 


•9 


23" 





9" 


•I 


8" 


5 


16" 


•6 


16" 


•6 



Meridian. 



h. m. 

23 173 

o 26*9 

3 io'3 

3 7*9 

5 47*9 

5 186 

II 49'2 

10 49*8 



Mercury is a morning star till the middle of the month : he sets a 
short time after sunset after the 8th. 

Venus is still excellently situated for observation of an evening. Her 
illuminated portion gradually decreases throughout the month. 

Mars is still an evening star, setting earlier each day ; at the end of 
the month setting about two hours and a quarter after sunset. 

Saturn is visible all the night 



174 



ASTRONOMICAL OCCURfiENCES FOR JULY, 1871. 



DATE. 


Principal OcGurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Sat 


1 


Ji. m. 
19 23 


Sidereal Time at Mean 
Noon, 6h. 36m. 23*5^.1. 

Conjunction of Moon and 
Saturn, i°i6'N. 

Saturn's Ring : 
Major Axis=4i-52" 
Minor Axis=i8-i2" 




h. m. B. 


ti. ni. 
Saturn 

" 493 


Sun 


2 


I 36 
13 23 

H 34 


Full Moon 
Occultation of x' 

Sagittarii (6) 
Reappearance of ditto 






II 44*9 


VI on 


3 
4 
5 

6 

7 




Sun's Meridian Passage, 
3m. 49' 1 5s. after Mean 
Noon 






II 407 


Tues 


17 


Near approach of € 
Capricomi (44) 

• 


• 




II 365 


Wed 


19 12 
21 21 


* 






II 322 


• 

Tlmr 


Conj unction of Venus and 
a Leonis (7*8m.) W. 

Conjunction of Jupiter 
and Mercury, 0-59' N. 






II 280 


i'ri 




«i 






II 237 


Sat 


8 
9 


II 52 


Occultation reappearance 
of 20 Ceti (si) 


■ 




II 195 


Sun 


I 9 


<C Moon's Last Quarter 






II 15-3 


Mon 


10 
11 
12 
13 


23 46 


Superior Conjunction of 
Mercury 

• 






II II'O 


Tues 








II 6-8 


Wed 


20 23 


Conjunction of Venus 
and p Leonis (5*9m.) W. 






II 2'$ 


Thur 










10 583 


Fri 


14 

15 
16 


14 47 


Conjunction of Uranus 
and Mercury, 1° 14' N. 

Illuminated portion of 
disc of Venus=o-507 
„ of Mars=o-878 

Conjunction of Moon and 
Jupiter, 1° 0' S. 






10 540 


Sat 









10 49*8 


Sun 


4 5 




10 45*6 



Aitronomical Occurrences for July. 
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DATE. 


Principal Occurrenoes. 


Jupiter's Satellites. 


Meridian 
Passage. 


Mon 


17 


h. m. 

5 27 
9 I 

21 45 


Sidereal Time at Mean 
Noon, 7h. 39m. 28'45s. 

• New Moon 

Conjunction of Moon and 
Uranus, 1° 48' S. 

Conjunction of Moon and 
Mercury, i° i' S. 




h. m. 8. 


h. m. 
Saturn 

10 41*4 


Tues 


18 




Sun's Meridian Passage, 
5m. 48*328. after Mean 
Noon 







10 372 


Wed 


19 


15 4 
22 14 


Conjunction of Uranus 
Conjunction of Venus 
and e Leonis, (2'4m.) 




10 329 


Thur 


20 


23 51 


Conjunction of Moon and 
Venus, 5° 27' S. 






10 287 


Fri 


21 




•• 




10 24-5 


Sat 


22 
23 










Moon, 
5 79 


Sun 


14 45 


Conjunction of Moon and 
Mars, 5° 51' S. 


% 




6 1-9 


Mon 


24 

25 
26 

27 


17 51 


) Moon's First Quarter 






6 59*3 


Tues 










7 59-6 


Wed 








• 


9 1-2 


Thur 


I 4 


Conjunction of Venus 
and r Leonis (2'om.), E. 






10 1*9 


Fri 


28 
29 






1st Tr. I. 


14 47 
14 27 


10 599 


Sat 


2 20 
8 24 


Conjunction of Moon and 

Saturn, 1° 4' N. 
Near approach of B.A.C 

6369 (6) 


1st Oc. R. 


" 54*3 


Sun 


30 
31 

ST. 
1 










Saturn 
9 468 


Mon 


9 16 
16 2 


Full Moon 
Near approach of x 
Capricorni (6) 






9 427 


AUGU 

Tues 


18 37 


Conjunction of Mars and 
A Virgini8(iom.)E. 


2nd Sh. I. 


16 17 


9 385 
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A8TK0N0MI0AL JtEaifiTSR— Subsoriptioiui McmTed bj tbe Editor. 

To June, 1871. 

Ormeraher, H. 

To Dec. 1871. 



To Sept., 1871. 

Blaoklock. A. W. 
Cook, James. 
Oiover, E. 



Ingram, Rev. H. 
M( tcalf, Bev. W. B. 
Wright, W, H. 



Herschel, Capt. J. 
Hibbert, G. 
Jefferies, J. 



Johnson. B«v. S. J. 
Squire, H. 
Shawcross, "W. 
Stothard, l>r. 



To March, 1872. 

Herschel, Prof. A. S. 



June 34, 1871. Subscriptions after this date in our next. 



Instruments, &c., For Sale or WantecL 

These Notices, which must in all cases be paid for in advance, are inserted at the 
rate of One Skilling for Twefvty Words or under ; half-price only will be charged 
upon repetition, if no alteration is required. When the address is not given, 
application may be made to the Editor, with a stamped envelope for reply, with- 
out which no answer can be sent— The Notice will be withdrawn should the payment 
not be renewed. 



F 



OR SALE. — A Telescope, by Slater , 6 inches aperture; 

6 ft. 6 in. focus. Equatorial mounting of the best description, with circles, Ac. 

186 



FOE SALE. — Six Observatory Wheels and Chairs, in perfect 
condition, and suitable for the revolving dome of a small Observatory. 187 



FINE KEFEACTOR FOE SALE, six inches clear aperture, 
by COOKE & SONS, of York ; and an Iron Equatorial Mounting, by TAYLOB. 
Engineer, Birmingluun. With Eyepieces and two Diagonal Prisms for Sun and 
Stars. Price £il. 188 



WANTED, a Telescope, by a good maker, not less than 
7 inches aperture, and long focus, equatorially mounted. 186 



TO CORRESPONDENTS. 



Thb Inbex and Title to the last Yolmne of the Register is, we regret 
to say, not yet ready, but we hope vrill soon be completed ; due notice 
will be given to Subscribers. 



The Astronoxnioal Sesister is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Three Shillings 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters. Articles for insertion, &c., must be sent to the Editor, Mr. S. Gokton, 
Pamham House, Pembury Eoad, Cl(ypton, JE., not later than the 15th of the 
Xonth. 



3fh^ ^»ti[mHnn«taI Uciisbtit. 
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GREENWICH OBSERVATORY. 



The annual visitation of this establishment took place on 
the 3rd of June, and, as usual, the day being fine, a large and 
distinguished party assembled, to see the instruments and talk oyer 
the science topics of the day. It is well said that these meetings 
are in e£Pect astronomical conversazioni. Some join them to see 
people; others, to see things. The whole of the instrument 
rooms are thrown open ; all is put in exhibition order. There is 
a great deal to be looked at ; and he who looks carefully and 
gives any attention to the report of the year's labours, which at 
the close of the day is put into his hands, will come to the con- 
clusion that there are few Government establishments out of which 
such a mass of earnest and valuable work is wrought in return 
for a sum so mean as that which appears in the Navy Estimates as 
the portion voted to the Greenwich Observatory. 

In regard to the instruments, the Astronomer Boyal reports 
that : — 

** The transit circle is now in perfect working order ; the object-glass 
was cleaned in January by Mr. Simms. Some difficulty having been ex- 
perienced in the use of the finder, owing to the want of illumination of the 
field, a reflector has been added, which, by giving a distinct view of the 
wires, has proved of great use in cases where the circle had to be read off 
before the time of transit. The correction for level-error in this instrument 
having become inconveniently large, owing apparently to a gradual sub 
sidence of the eastern support since the erection of the instrument, about a 
ton weight of stone w|is placed on the pier in August last. Not the slightest 
change, however, could be traced as due to this ; the level -error main- 
taining its usual value. This plan havine failed, the stones were removed 
on November 19, and a sheet of very thin paper, ^ij^ inch in thickness, 
was placed under the eastern Y> which was raised from its bed for the 
purpose. The collimators having been observed just before this opera- 
tion, no difficulty was experienced in adjusting the instrument so as to 
VOL. IX. 
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have very nearly the same error of azimuth as before. The mean value 
of the level-error appears to be non-sensibly zero. Two of the vertical 
wires having been found broken, Mr. W. Simms replaced them on January 
18, and at the same time inserted a new horizontal wire, so as to reduce 
the inclination, which for the old wire was rather large. A re-determi- 
nation of the astronomical flexure of the telescope-tube, in the early part 
of this year, from two sets of measures made at widely different tempersr 
tures, leads to a result differing by 0*25' from that previously found. The 
individual results are so accordant that I have thought myself justified 
in adopting this value for use in the present year. In April an examina- 
tion of the form of the pivots was made, which seems to show there is no 
sensible deviation fropi circularity. As to the altazimuth, it is in good 
order. On January 20, 1871, the insulation of all the galvanic parts was 
renewed by Mr. Simms, using ebonite instead of gutta percha ; the 
registering apparatus is now in better order than ever before. At the 
same time a new system of wires was inserted in the field of view of the 
telescope, having the middle interval larger than others, for convenience 
of identification on the chronograph sheet. The object-glass was taken 
out and cleaned on May 3. No alteration has been made in the levels, 
the artist apparently having been unable to perfect the construction to 
which I alluded in the last report. Gas-burners are fixed for illumination 
of the microscopes of the horizontal circle. The new water-telescope, 
already described in the Register^ has been got in working order, and 
performs most satisfactorily. There are some interesting observations 
with regard to chronometer communications of time, etc., which are 
worthy of record in our columns. There are at the present time 202 
chronometers in the chronometer room ; of which 123 box-chronometers, 
21 pocket-chronometers, and 13 deck-watches are the property of the 
Government ; i, belonging to an officer 'of the Navy, is on trial for pur- 
chase ; and 44 are placed here by chronometer-makers to take part in 
the annual trial. The chronometers are compared with a mean solar 
clock — some every day, some every week, sometimes in high temperatures, 
and sometimes in different magnetic positions, as usual Though the 
average of the trial numbers for the first six chronometers, in the last 
competition, shows a slight falling off in their merits, as compared with 
the preceding year, one of the number was of unusual excellence. The 
performance of chronometers, as depending on their mechanical con- 
struction, is very admirable. I have remarked but one point in which I 
could desire change — namely, that the balance should be struck more 
lightly, at a greater distance from its axis. The late Mr. Charles 
Frodsham, at my suggestion, had made some experiments on this point 
which promised to be successful. The principal errors, of even mode- 
rately good chronometers, are, however, produced by defective compensa- 
tion, which the most skilful maker cannot perfectly manage. I have long 
been of opinion that the final adjustment for compensation ought to be 
made by some more delicate operation than that which suffices for ap- 
proximate compensation ; but the able chronometer-makers whom I have 
consulted have not yet devised a satisfactory plan. Allusion was made in 
the last report to a plan for securing the balance of a chronometer from 
injury in its transit by rail or otherwise. Nothing quite satisfactory has 
yet been proposed by any of the chronometer-makers who have turned 
their attention to this subject. Chronometers have been selected, as 
usual, for purchase by the Admiralty, and occasionally for foreign men 
of science. With regard to the personal establishment, the Astronomer 
Royal is responsible to the Government and the public for all transactions 
within the Observatory ; the repairs and extension of buildings ; the care 
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of the property of the Observatory; the daily discipline, the planning of 
the instruments, observations, calculations, and publications are under 
his superintendence. The office of Chief Assistant was held by Mr. Stone 
till the summer of 1870, when he was appointed to the charge of the Cape 
Observatory. He was succeeded in this Observatory, in the autumn, by 
Mr. William Henry Mahony Christie, Fellow of Trinity College, Cam- 
bridge. Mr. Glaisher superintends the Magnetical and Meteorological 
department ; Mr. Dunkin now controls the staff of supernumerary com- 
puters in the Astronomical Department ; and, as senior assistant, is 
relieved as much as possible from severe observations. Mr. Ellis takes 
charge of the Time Department (chronometers and galvanic communica- 
tions); Mr. Criswick, of the Circle Reductions ; Mr. Lynn, of the 
Altazimuth; Mr. Carpenter, of the Equatoreals, the arrangement and safety 
of the Library and MSS., and the distribution of printed works; Mr. Nash, 
under the direction of Mr. Glaisher, is engaged with work incidental to 
the Magnetic and Meteorological department. These gentlemen are con- 
sidered as permanent assistants, borne by name on the books of the 
Admiralty. From a sum of money placed at my disposal by the Admi- 
ralty, stipends are provided for six supernumerary computers in the 
Astronomical Department (increased to seven during the absence of Mr. 
Carpenter at Oran, for observation of the total eclipse of December 22, 
1870), and for three in the Magnetic and Meteorological Department.; and 
by these. (who for the most part are very young men) a large proportion 
of the daily work of calculation is performed." The Astronomer Royal 
adds : — '* I cannot speak too highly of the zealous and orderly conduct 
of the assistants generally. 

'* The occurrence of the total eclipse of the sun in December last, has 
brought much labour to the Observatory. As regards myself, the ante- 
cedent work in reference to general observers, the preparations for the 
Greenwich Observations, and the undertaking (which I found difficult to 
avoid) of some degree of superintendence of general report, have greatly 
occupied my time. As regards the assistants and computers, the actual 
observation on a complicated plan with the great equatorial (a plan for 
which few equatorials are sufficiently steady, but which, when properlj' 
carried out, gives a most complete solution of the geometrical problem) 
has required in observation and computation, a large expenditure of time. 
At the request of Mr. Huggins, and with the sanction of the Admiralty, 
Mr. Carpenter was detached to assist in observations at Oran, a valuable 
assistant was thu& withdrawn from the routine work of the Observatory . 
My own time has been partly occupied in preparations for the Transit of 
Venus, 1874. I have taken measures for equipping each of the five 
stations with a transit, an altazimuth, and an equatorial of transits. 
I have five now, all mounted on stone piers. Of clocks to accompany 
them, I have two from the Royal Observatory, three new. Of altazi- 
muths, I have one from the Royal Observatory , four new. Of equatorials, 
6-inches aperture, and carried by clock-worK, I have five, purchased or 
new. Of clocks of an inferior class, to accompany the two last classes of 
instruments, I can supply only one, and must procure nine. Fifteen 
portable observatories must be prepared, of which I shall be able to 
exhibit specimens to the visitors. The Royal Observatory can supply 
three 4-inch detached telescopes, and two more will be desirable. My 
preparations have respect only to eye-observation of contact of limbs. 
With all the liabilities and defects to which this is subject, this method 
possesses the inestimable advantage of placing no reliance on instru- 
mental scales. I hope that the error of ooservation may not exceed four 
seconds of time, corresponding to about o'i3" of arc. I shall be very 
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glad to see in a detailed form a plan for making the proper measures by 
neliometric or photographic apparatus, and should take great interest in 
combining these wiui the eye-observations, if any selected stations can 
be made available. But my present impression is one of doubt on the 
certainty of equality of parts in the scale employed. An error depending 
on this cause could not be diminished by any repetition of observations. 
As in the event of any national enterprise being promoted in the direction 
of photogpraphic record, it is probable that the Astronomer £oyal may 
ministerially take an important part, I venture to submit to the Board of 
Visitors that suggestions on the value and plan of such observations fall 
entirely within their competence. Several gentlemen of the corps of 
Royal Artillery have expressed their wish to take part in the observa- 
tions of the Tninsit of Venus, and I proposed to give them opportunities 
of making adjustments, etc., of instruments, in the same manner as in the 
actual observations. I trust they will be joined by officers of the Royal 
Navy." 

In concluding the report, the Astronomer Royal adds, that " The 
catalogue of stars from Bradley's old observations is now drawn out in 
manuscript, and is- in his hands for examination and final decision upon 
the use to be made of it." He also makes the following general remarks : 
"I have adverted in my last report to the advantage that might be 
obtained if the attention of the chief of the Observatory could be in some 
measure withdrawn from the routine and manual labour of the office, and 
could be allowed to expand itself more freely in the direction of physical 
investigations, and, perhaps, of scientific literature ; although the time is 
far advanced, I do not abandon all hope of making some progress in 
these subjects. This will, however, imply the delegation (under instruc- 
tions) of much work which I have been accustomed to do myself ; and 
that change will be felt in all employments, down to those of the youngest 
computer. In the ordinary conduct of an Observatory of .this class, as 
applying both to its scientific observations and to its civil services, there 
is little difficulty (although much labour) in maintaining general 
regularity. As illustrating this, I may remark, that the current reduc- 
tions of observations, in spite of formation of seven-year catalogue, 
solar eclipses, and preparations for Transit of Venus, are in as healthy a 
state as they have ever been in, and these regular reductions give, in 
general, great facility for the most advanced inferences; the star 
catalogues, and solar, lunar, and planetary errors, lend themselves 
immediately to investigations of a physical character ; the magnetic 
reductions distinctly, though tacitly, exhibit some of those results (for 
instance, anni!ilar irregularities) which in various observatories have been 
the subject of special memoirs. But from time to time it becomes 
desirable to unite some of those annual, or nearly annual results in 
groups, so as to exhibit the results justly derivable from masses of 
observations extending over long periods of years. These operations 
require new organisations, and, what is worse, they require additional 
grants of money. I have usually refrained from asking for these without 
the distinct approval of the Visitors. I would now submit for their 
judgment the following subjects : — 

** The vigorous prosecution of the meteorological reductions (exhibiting 
the results reducible from the photographic registers) already begun. 
The combination of the results of magnetic observations on undisturbed 
days, from the year 1864. The discussion of magnetic storms, from the 
year 1858. Perhaps also the discussion of observations in groups 
depending on lunar declination, or other phases. There is another con- 
sideration which very often presents itself to my mind : the waste of 
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labour in the repetition of*^ observations at different observatories. The 
actual Greenwich system was established when there was little to compete 
with it ; other observatories have since arisen, equipped with and princi- 
pally using the same classes of instruments, and devoting themselves in 
great measure to the same subjects of observation (except the unrelenting 
pursuit of the moon, and perhaps the fundamental elements of the 
Ecliptic), ought this Observatory to retire from the competition ? I 
think not, believin? that there is greater security here than anywhere 
else for the unbroken continuity of system, which gives the principal 
value to series of observations. Still, I remark, that much labour is 
wasted, and that, on one side or another, that consideration ought not to 
be put out of sight in planning the courses of different observatories." 

The Daily Telegraphy at the end of an able article upon the 
Visitation, says, with respect to the coming Transit of Venus — 

" There were the important preparations for the Transit of Venus over 
the sun^s disc in 1874. This rare phenomena offers an opportunity of 
determining a most fundamental astronomical datum — the distance of the 
sun ; and the astronomers of all nations are making preparations for its 
observation. England is taking the lead, thanks to the energetic fore- 
sight of the Astronomer Royal, who formed his'plans two or three years 
ago, decided upon the stations, five in number, to be occupied by British 
observers, obtained the Treasury authority for the expenditure of 
10,000/. upon the observations, secured a portion of the grant for im- 
mediate disbursement, and forthwith began to purchase and plan the 
requisite instruments. Each station will have three observatories : one 
containing an equatorial of 6-inches aperture, another a transit of 4-inches 
aperture, the third an altitude instrument. The last two will be for 
determining the latitude and longitude of the station, and for obtaining 
accurate time : the first will be used for observing the phenomenon. 
Clocks and smaller telescopes will complete the equipment of each station. 
On Saturday specimens of each instrument were shown, the transit and 
altitude instruments being mounted in their portable observatories ready 
for the practice of those who will make the observations. We believe the 
observers will be scientific officers of the army and navy, several of whom 
have already volunteered their services. The five British stations at 
present selected are Alexandria, Honolulu, Roderiguez Island, Auckland, 
and Kerguelen's Island. 

" After the deliberations of the Board of Visitors, a large section of 
the party, following a good custom, betook themselves to the * Ship,' 
for gastronomical pleasures.'* 

We understand that the Visitors of the Eoyal Greenwich 
Observatory have decided to recommend the Government that 
photography should be used in the coming Transit of Venus, and 
that they will advise that 5,000^. should be voted for the 
purpose. 
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Session 1870-71. 

Eighth Meetings June 9th^ 1871. 

W. Lassell, Esq., F.E.S., President, in the Chair. 

Secretaries — ^Dr. Huggins, F.B.S., and E. Dunkin, Esq. 

The President read to the meeting a letter from Lady Herschel, 
acknowledging the address of condolence and sympathy passed by 
the Council, and reported in our last number. 

The minutes of the last meeting were read and confirmed. 

Thirty-seven presents were announced, and the thanks of the 
meeting given to the respective donors. Attention was par- 
ticularly directed to a Memoir of the Indian Surveys, by Mr. 
Clement Markham, giving a most interesting account of the 
progress of those operations, and to a series of photographs of the 
last solar eclipse, taken at Cambridge, by Professor Selwyn, in 
which the exquisite definition of the solar spots and faculsd was 
very remarkable. 

John Brett, Esq , 
Bev. A. Bobertson, and 
Bev. Beginald F. Dale, 
were balloted for, and duly elected Fellows of the Society. 

The following papers were announced and partly read : — 

Observations of Winnecke's Comet : by the Bev. S. J. Perry. 

The occurrence of bad weather had prevented observations of 
this comet until it was so near the sun as to be very indistinct, 
although- it was still more conspicuous than the comets of 1870. 
The star i Aurigae had been selected as the star of comparison, 
but on some occasions an intermediate double star had been used, 
to diminish the chances of error. 

The observations of May 8, 9, and 10 were given in detail. 
Those of May 11 and 12 were unsatisfactory, on accouut of clouds 
and the object being near the horizon. 

Occultation of 80 Virginia by the Moon, on May 30: by 
Oapt. Noble. 

The star disappeared instantaneously at the moon's dark limb, 
at i4h. 25m. 5s. L. S. T. = 9h. 53m. 13 •9s. L. M. T., and 
reappeared at the bright limb from behind a dome-shaped 
mountain at i5h. 14m. 48s. L. S. T. = loh. 42m. 48*88. 
L. M. T. The times are good, though the atmosphere was 
unsteady. Power 255 on 4*2 inch equatorial.^ 



w 

Meeting of the Royal Astronomical Society, 163 

Capt. Noble added, orally, that he wished to draw attention to 
the fact, that the star emerging from behind the projecting 
mountain was a fraction of a second later than it would have 
been from the uniform outline of the limb, and that an observer at 
a distance might have escaped this through parallax, introducing 
a possible element of error in a calculation of longitude. 

Mr. Dunkin pointed out that had the star appeared at the 
bottom of a depression, the reappearance would have been 
accelerated. 

The Astronomer Boyal said, the same thing happened at eclipses 
of the sun, and he remembered that in 1851 the mountains of 
the moon reached the sun's limb as much as three seconds of 
time before it was entirely shut out at the bottom of cavities, and 
that this was the cause of Baily's beads. 

Professor Pritchard said that the curious appearances seen at 
such phenomena were strictly speaking the result of an effect of 
the interference of light, sometimes called irradiation, whereby a 
false edge was given to any bright object to which an opaque 
body made an appulse. He did not think mountains and 
cavities entirely concerned in the question of Baily*s beads. 
Mr. Baily himself described not only beads but blagk ligatures, 
connecting points on the sun and moon, and ending in the forma- 
tion of the beads. Upon going further into the matter, references 
would be found to the peg-top appearances at the Transit of 
Venus, and if such appearances were not always seen they ought 
to be theoretically, and would be if looked for with a small 
aperture and deep eyepiece ; that is, the microscope with which 
the object-glass image is observed must be a powerful one. The 
appearances were perfectly consonant with the undulatory theory 
of light, asd accounted for by physical optics. He hoped 
observers of the Transit would look at it for these phenomena 
with small apertures and deep eyepieces. 

The President remarked that small aperture and high magnify- 
ing power were most unfavourable conditions for the observation 
of the Transit. 

Professor Pritchard : But you cannot see phenomena of inter- 
ference without. It is not the astronomical observation I am 
speaking of, but the curious effect of the appulse of two bodies of 
different brightness. 

The President : Then this arises from imperfect vision. 

Professor Pritchard : No, no. Theory says the appearances 
must be there. They are not subjective phenomena, but the most 
objective things in creation. No one knows this better than the 
Astronomer Royal, who has calculated all these things. Every 
bright object has a spurious edge. 
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The diseuBsion seemed likely to continue, but it was pointed 
out that time was precious, and the matter hardly relevant to the 
paper. It was also evident that while the President was 
advocating large aperture, and low pgwer, so as to see the Transit 
as free from optical defects as possible, Professor Pritchard was 
pointing out how to produce the embarrassing results in the 
greatest perfection purely for optical purposes. 

On the Expression of Delaunay I g h, in Terms of his finally 
adopted Constants : by Professor Cayley. 

The author gave an oral account of the object of this paper. 

On the Initial Velocities of the Planets: by Mr. Abbatt. 

This paper gave the initial velocities of the planets, calculated 
from their known elements, as compared with velocities which 
would have projected them in parabolas or h)rperbolas, instead of 
their present orbits, and the results were adduced as evidences of 
design in the formation of the solar system. The figures given 
were as follows : — 

Mercury 29 miles in a second to produce an ellipse, 40 for a parabola. 
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The rule does not apply to the Asteroids, as the table showed. 
They appear to serve other purposes, and were probably intro- 
duced in a diflPerent way. 

Some discussion ensued on this paper : Capt. Noble contending 
that as we did not and could not know the real initial velocities 
and circumstances of projection, such calculations were useless ; 
and Professor Pritchard warmly defending such speculative 
researches as sometimes leading to important results. 

On Physical Changes in Jupiter : by Mr. Eanyard. 

It having been suggested that the changes recently described 
were due to the superior instruments now employed in the 
observations, and that had the planet been studied with similar 
telescopes formerly, the same appearances would have been seen, 
the author of this paper discusses the drawings of Jupiter made 
within the last 20 years with telescopes of large aperture, with a 
view to show that changes have always been remarked in the 
peculiar spots and markings, and that there is a connection 
between such appearances and the sun-spot period. The first is 
a drawing by Mr. Lassell, made with 2 feet of apei-ture (reflector) 
and showing white spots. This was two years after a sun-spot 
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maximum. The next is by Dr. De la Bue, in 1856, very near a 
sun-spot minimum. It was made with 13 inches of aperture 
(reflector), and shows no traces of the Dawes markings or white 
spots. Another picture^ mc^e by Piazzi Smyth on Teneriffe, with 
a 7 4 -inch refractor, agrees entirely with De la Bue's and has no 
white markings, eggs or loops. Mr. Lassell again, in 1859, 
approaching a spot maximum, figured the eggs and white mark- 
ings, and says he had failed to see these spots for many years, 
but that latterly they had appeared again. In 1861, Sir 
W. Keith Murray contributed some very beautiful drawings with 
a 9-inch refractor, showing the spots and markings in question, 
and other observers have since seen them with apertures of 
5 -inches and upwards. In i860, the Beport of the Greenwich 
Observatory states that with the great Equatorial, Jupiter 
presented appearances not previously recorded, and that Mr. 
Carpenter had made a series of careful drawings of the planet. 
The author stated that Mr. Carpenter mentioned to him that 
Sir W. K. Murray's drawings were almost identical with Mr. C.*s, 
and showed the same floculent portholes, elliptic markings and 
colour of the central band. At the next sun-spot minimum in 
1866, there are not many drawings, and none of them remark- 
able, but the markings have now reappeared. If the earth were 
viewed from a distance, at our sun-spot maximum, the auroras 
then most prevalent might give a perceptible tint to parts, but 
they would be near the Poles. There might be similar phenomena 
producing equatorial changes on Jupiter. 

On a New Solar Eyepiece : by Mr. Browning. 

The instrument, which was described by Mr. Browning, had 
been introduced to his notice by Mr. Banyard, and had been 
contrived by Professor Pickering.^ Mr. B. was so pleased with it 
that he made a rather imperfect one, which he exhibited to the 
meeting. It consisted of two prisms cemented together at their 
hypothenuses, and most of the light falling on this was trans- 
mitted, but enough was reflected to pass through the ordinary 
Huyghenian eyepiece, and being also polarized, a Nicol's prism 
was mounted as an analyser, and being turned round admitted 
just as much light as was desirable. With the light shut o£F, 
faculsB were seen bright on a dark ground, while on a spot, by 
admitting a little more light, the detail could be admirably 
studied. Of all solar eyepieces, Mr. Browning had found it the 
most agreeable in use. 

On the Total Solar Eclipse of December, iSji, on the Australian 
Continent : by Mr. Hind. 

The author finds that the duration of the eclipse will be much 
longer on the northern coast of Australia than in India, the 
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totality exceeding four minutes in most places, as compared with 
two minutes in Southern India. He has selected five stations, 
and calculated the times and totality. The places are Yansittart 
Bay (S. extremity), Mount Oasuarina, Pearce Point, Groot Eylandt 
(S.E. extremity), and Oape Sidmouth. These places are not 
colonised, but it may be desirable to send observers from Sydney 
or Melbourne. 

On Auroral and other faint Spectra under small Dispersion : by 
Professor Piazzi Smyth. 

The meeting was then made special, to consider the following 
proposed new bye-law : — 

In Section XVI. add — 

** 76* Notwithstanding the preceding bye-laws, in cases where 
two or more persons have been jointly concerned in the production 
of any scientific treatise, or the carrying out of any research, work, or 
discovery, or have been the simultaneous but independent authors of any 
such treatise, work, research, or discovery, the Council may, under these 
circumstances, receive the nomination o> such two or more persons as 
joint recipients of the Medal, and proceed thereupon in like manner as 
above-mentioned with respect to the names of separate persons ; and 
should the Medal be ultimately awarded to such joint authors, workers, 
or discoverers, an impression of the Medal shall be provided for and g^ven 
to each of such joint recipients." 

The adoption of the new bye-law was moved by Professor 
Pritchard and seconded by Dr. De la Rue. They explained that 
it was intended to meet the case of conjoint work, like that of 
Huggins and Miller, or Lockyer and Frai]Jdand, on the one hand, 
and independent discoveries like those of Le Verrier and Adams, 
or Jansen and Lockyer, on the other, which at present could 
not be legally rewarded with the Medal. 

The Astronomer Boyal and Mr. VignoUes having addressed 
the meeting in support of the motion, it was carried n,em, con. 

The meeting then adjourned. 



The Sheepshank's Astronomical Exhibition at Trinity College, 
Cambridge, has been awarded to Horace Lamb, scholar of the College. 
The exhibition is open to all members of the university, the only condi- 
tion being that the person elected shall become a member of Trinity 
College. — Nature. 



Our readers will be sorry to hear that the Paris Observatory 
has suffered much from the miserable revolution. According to M. 
Marie-Davy and M. de Launay, it seems to owe its partial preservation 
to no good feeling on the part of the Commune, who contemplated its 
entire destruction. 
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CORBESFON DENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



MR. NEWALVS GREAT REFRACTOR, 



Sir, — I had for some years intended to send my 25-inch telescope, when 
finished, to Madeira, for the sake of a better atmosphere and a more 
southern latitude ; but as the completion of it has been delayed so much 
longer than I ever anticipated, I have now decided to keep it in England, 
and as the smoky atmosphere of Gateshead is not fit for astronomical 
work, I now think of removing it to the South of England. 

I should like to take the advice of astronomers who live in the south as 
to the best locality, and will feel much obliged by communications on 
the subject. I imagine that some of the high ground in Surrey or Kent 
would be the best. 

I am glad to say that Messrs. Cooke have at last finished graduating 
the circles, and the eye end is promised next week. The micrometers 
and illumination will, I hope, be completed without much further delay, 
and then we may look for some good results ; but eight years is a long 
time to wait for this, which ought easily to have been accomplished in 
a much shorter time. 
i I am, sir, yours truly, 

R. S. NEWALL. 

Ferndene, Gateshead: 20th June, 187 1. 



DESIDERATA. 



Sir, — ^May I be allowed to jot down a few things for which I conceive 
a need to exist, and the mention of which may possibly cause such need 
to be supplied ? 

Imprimis, then, in these days of five pound teleicopes and five pound 
microscopes, I do not see why a five pound sidereal clock should not 
be produced. The face should, of course, be divided round the whole 
twenty-four hours, and the pendulum (which might consist of a deal rod 
with leaden bob for compensation^ beat seconds. The train of wheel- 
work being the only really important part of the afiair, it would matter 
literally nothing how common and plain the case was. An equatorial 
is, to a great extent, useless in the absence of correct local time ; and it 
seems to me that a large number of the possessors of the cheaper forms 
of telescope now so common, who would shrink from the cost of a regular 
astronomical clock, would gladly avail themselves of one at the price 
which I suggest, and for which, I have no reason to doubt, a fairly trust- 
worthy timekeeper might be produced. 

And in the second place. As a clock is itself largely dependent in its; 
usefulness upon the possession by its owner of some independent method 
of obtaining the real time, I would ask why we should not have a five 
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pound transit too? Here a^ain elaborate contrirance and high 
mechanical finish would be whol^ out of place ; and an instrument which 
would be capable of indicating the meridian passage of a celestial body 
within a second of the truth, would be invaluable to a very considerable 
proportion of incipient amateur astronomers. 

Thirdly. It seems to me that for the same sUm a clock might very 
easily be devised and constructed to chime any equatorial up to three or 
four inches of aperture. This, however, comes somewhat within the 
category of luxuries, although it is one which no one who has once 
experienced the ease and comfort of regarding an apparently immovable 
star or planet in a fixed sky, would willingly forego. 

Then, fourthly. The capability of procuring an efficient rotating dome 
for five pounds would enable many an owner of a moderately sized 
telescope, to convert an existing summer-house or analogous out-door 
building into an efficient observatory. Can nothing be done with wood- 
work and canvas in this direction ? 

So much for my suggestions to three separate classes of artists as to 
a mode in which they might legitimately meet the desire of the incipient 
astronomer to spend twenty pounds. My next shall take the form of a 
query. It is this : Is the Beverend Professor Pritchard ever going to 
favour the mathematico-mechanical world with his tables for the cal- 
culations of the curves for achromatic object-glasses ? We have been 
promised these tables for — I am afraid to say how long. " The cry is 
still, they come !" — only they do not 

Lastly. I see by this month^s Astronomical Register^ that a discussion 
took place at the May Meeting of the Boyal Astronomical Society on the 
subject of the tables of Uranus, and those of the phenomena of Jupiter's 
Satellites, published in the Nautical Almanac^ in the course of which it 
was quietly admitted that the ephemerides of that planet and of those 
moons were computed from tables formed in 182 1 and 1836 respectively, 
and which are confessedly grossly inaccurate. Now, I should really like 
to know whether the duties of the superintendent of the Nautical Alrnanac 
are confined to seeing that the subordinate computers, merely do not take 
out the wrong logarithms, and to using data which he knows perfectly 
are absolutely untrustworthy, or whether they might not also be held to 
include an obligation to provide proper materials for the actual calcula- 
tors under him to work with? It is pretty obvious that Greenwich 
Observatory repudiates all responsibility in this matter ; and so we go on, 
year after year hanging out, so to speak, false lights and signals. I will 
never believe that the Admiralty would decline to grant the necessary 
pecuniary assistance to perfect a work of such national (in fact, almost 
mundane) importance as the Nautical Almana^y and can only come to 
the conclusion that it is pleasanter for the executive ttare super vias 
antiquasy and to go on in the old jog-trot way, than to take the amount of 
trouble needful to remove such a discreditable blot from a book, which it 
ought to be their pride, no less than their duty, to make perfect. 

I am, Sir, obediently yours, 

June 15, 1871. EGENS. 



Astronomy Simplified for General Reading ; with numerous New Explana' 
tions and Discoveries in Spectrum Analysis, By J. A. S. RoUwyn. 

If a pretty external covering, pretty illustrations in glowing colours, with 
a striking passage here and there, can simplify such a science as 
astronomy, we have all the elements of simplification in the work before us. 
Our knowledge of the science, however, leads us to expect that for 
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attaining this object, which we apprehend is by no means a desideratum, 
method in exhibiting facts, and clearness in explaining theories, with 
illustrations which give as closely as mav be the appearances of the 
objects represented, are essential to enable a reader unacquainted with 
the leading features of astronomy to perceive them as he peruses page 
after page, and to grasp their relations as he digests the mental food 
served up to him. ^ 

The illustrations, with very few exceptions, are scarcely calculated to 
convey correct impressions of the objects intended; inasmuch as the 
delicate softness of the nebulae, for example, can only with great diffi- 
culty be reproduced in an engraving, and the dark ground ought 
certainly to be the colour of the sky. Green, brown, blue, as that of the 
sky when the sun shines strongly, are not suitable for such objects as 
nebulse, nevertheless they make a pretty book, and many people like 
pretty pictures. 

We should be glad if the illustrations were the only portions of the 
book on which there was the least possibility for animadversion. We do 
not remember to have noticed any work in which the subject of " Solar 
Combustion " has been seriously treated. Is the idea new ? or is there 
any foundation for it ? " The sun,*' says the author, " exhibits every 
characteristic and evidence of a body enveloped in an atmosphere of 
flame, the lower part of his atmosphere being comparatively dark, coinci- 
ding with that portion of the flame of an ordinary candle or other body 
under combustion, intervening between the brightest portion of the flame 
and the wick. Then comes the brightest portion of the flame, or region 
of white light, called the photosphere ; and above that a region in which 
coloured flame or light is sometimes manifested * * * which last region 
is called the chromosphere.*' If the sun be the candle of the Solar system, 
what becomes of the products of combustion ? Mr. RoUwyn supposes 
the solar surface to be devoid of water — we certainly have no evidence 
that w^ter exists on the sun — and he further supposes that the small 
proportion of hydrogen which the sun possesses, floats in the chromo- 
sphere above the region of white light and intense conflagration. Smoke 
being heavier than hydrogen will not, according to our author, " rise 
higher than the prominences, but descend through the photosphere to the 
level of its own weight, whereby darkening the lower stratum of the sun's 
atmosphere ; and it is difficult," our author remarks, *^ to say whether the 
rents in the photosphere do reveal to us the nucleus of the sun, or merely 
a dense under stratum of smoke interposed between the nucleus and the 
photosphere." Perhaps our readers will be inclined to regard Mr. 
RoUwyn's sun as a smoke-consuming furnace ; his remark on the basis of 
his view is important. " They are not based," he says, " on the still 
questioned authority of astronomically applied spectrum analysis, but 
rather on weU-established terrestrial chemical analogy, which the solar 
spectrum in one particular remarkably confirms, that of the composition 
of the sun's chromosphere." Yet in the previous sentence we find him 
saying, " so completely do new chemical conditions alter the whole aspect 
of things, and involve totally diflerent consequences." This is simpli- 
fying astronomy. 

Our space will not allow us to notice all the extraordinary statements 
we find in this work. We may, however, remark that the author inclines 
to the certainty of the existence of the hypothetical planet Vulcan and 
of the satellite of Venus, in opposition to his own statement that, " Science 
can never be said in itself to sanction that which it has not absolutely 
ascertained." We know that much doubt hangs over both these subjects; 
indeed, it is questionable if in either case the same body — the supposed 
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planet or the supposed satellite — was observed, otherwise we might ex- 
pect that consistent orbits would have been computed. The author 
denies the cosmical origin of meteors and meteor streams, referring the 
locus of production to the terrestrial atmosphere ; he means terrestriaf 
chemistry. *' This," he says, ^' is definite and appreciable ground on 
which science cannot err, but may safely stand upright on the basis of 
demonstration.'* 

The endeayour to simplify science by controyerting theories which 
enable us to feel our way through such intricacies as hare beset our path 
in the interplanetary spaces, where we have become acquainted with the 
existence of a large number of small planets, and with the connection of 
cometic orbits and meteor streams is, in our opinion, abortive. It is true 
the author substitutes something else ; but the conflict which arises from 
opposite statements tends to confuse rather than simplify; and such is 
the general nature of the author's views that we do not consider he has 
produced a work which answers to its title — " Astronomy Simplified.'* 



OBSERVING ASTRONOMICAL SOCIETY. 



OBSERVATIONS TO MAY 31. 

The Sun. — Mr. T. W. Backhouse, of Sunderland, writes that " On 
March 20th, at 2ih. 30m., a spot in the sun's south hemisphere had an 
umbra 19,000 miles long, but its greatest width was but 3,500 miles. The 
spot passed the centre of the sun on the 21st. On the 22nd, at 3h., 
there was a curious curve of numerous small spots starting from it. An 
extensive group which passed W. of the sun's centre on the 23rd, con- 
tained on the 27th, at 5h., the largest spot then on the sun. Its penumbra 
was 29,000 miles in diameter, and its umbra 14,000 miles long ; yet, if it 
existed at all on the 24th, at 2ih., it must have been quite small. A spot 
in the sun's southern hemisphere, which passed the middle of the sun on 
April II, and which was not large on the 6th, on the 7th, at 2ih. 35m., 
had a penumbra 63,000 miles long. On the 9th, at 2ih. 15m., it was 
about 41,000 miles long, and its chief umbra 13,000 miles in diameter, 
and mostly of a light shade. On April 20, at 2ih. 45m., a spot, also in 
the south zone, had an umbra 25,000 miles 'long, but its ypart was very 
narrow ; its p part was very irregular. Its / part became broader, and 
on the 24fh, at 2oh., was separated from the p part. The umbra had 
previously shortened, being only about 21,000 miles long on the 23rd, at 
2ih. On the 23rd it passed the sun's centre. On the 28th, at 3h. 20m., 
the penumbra was 38,000 miles long. At that time there was another 
large solar spot, also in the south zone, which had a penumbra 33,000 
miles in diameter then ; but on May 4, at 5h. 15m., it was 43,000 miles 
long and 35,000 miles wide, and it is now (May 8) larger still. Its umbra 
was roundish and much mottled ; and on May 4, at 4h., was 17,000 miles 
long and 14,500 wide. On the 5th, at 2ih., however, there was a very 
slender bridge of light across it towards the south part, and another north, 
two-thirds across it. The latter still remained on May 8, 3h. 30m., and 
nearly cut the umbra in two ; but the former had disappeared." Mr. 
Albert P. Holden, of London, reports as follows : — ** April 10, 1871. 
A large spot surrounded by an extensive penumbra has recently ap- 
peared, which I observed at 2h. this day. The chief spot was rather 
long and narrow, except at one end, which was considerably wider, and 
the narrow portion was crossed by three complete (and one partial) 
bridges. The penumbra was unusually pale, and the umbra of a decidedly 
light brown hue. In the upper part of the broad portion of the umbra 
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was a large nucleus intensely black, and so large and dark as to 
be yisible with a very low power. Almost joining the ' yawning gulf of 
the nucleus was a light, triangular patch, not quite so light as the penum- 
bra. From the great ease with which the nuclei have been seen on this 
and other occasions, it would seem as if they increased in visibility with 
the approach of the maxima of sun-spot period. When they are visible, 
as on the present occasion, the umbra and penumbra of the spot in which 
they occur are always unusually high in colour." Mr. William F. 
Denning, of Bristol, observed the sun with his lo^in. and 4-in. reflectors 
on May 26 ; but, with the exception of a large scattered group, the spots 
were neither large nor interesting. 

Jupiter. — Mr. Albert P. Holden says : — ** On February 20, at yh. 30m., 
I observed the planet, and found the usual equatorial belts to present a 
most remarkable appearance. The whole equator was covered by what 
appeared to be great masses of clouds stretching across the planet in four 
parallel but rather irregular rows, each row containing about four or five 
distinct masses of cloud. As I was using a diagonal eyepiece, I thought 
at first the mirror had become covered with moisture, but found the 
phenomenon to really be on the planet's surface. With a low power the 
whole equator had a mottled appearance, but higher powers brought out 
the mass of cloud very distinctly. Clouds coming over prevented my 
observing whether or not the rotation of the planet would change the 
scenery of the disc at alL'* Mr. Edmund Neison, of London, writes, with 
regard to this planet : — ** The only result worth mentioning is the gradual 
deepening of the tinge of the equatorial belt, and the increase in the 
general orange tinge, of the whole disc. In fact, on May 15 it appeared 
to have changed to a distinct red. This is probably due merely to the low 
altitude of the planet and its immersion in the orange mists of sub-sunset." 

Mars. — ^Mr. Albert F. Holden, with his 3-in. refractor, has obtained 
some very good views of this planet. He writes : — ** The Kaiser Sea and 
Dawes Ocean come out very distinctly. This planet seems to bear mag- 
nifying much more readily than other objects ; 80 to the inch of aperture 
giving most excellent views." 



Beoent Oocultations of Ueanus. — On page 131 of the 
Register for June, there is an enquiry as to when the last Occultation of 
Uranus took place. On searching, I cannot find mention made of any 
since 25th August, 1839, when the planet disappeared at 8h. 45m. and 
reappeared at gh. 17m. It would be interesting to know how far the 
tables were in error thirty-two years back. Can any of your readers 
give information on this point ? At the Occultation of February last the 
sky was here cloudy. On the morning of March 3 it was bright, but I 
missed the disappearance of the planet for the same reason as others. 

Upton Helions Rectory, Devon. S. J. JOHNSON. 

The Planet Amalthea. — The following elements of the new 
Planet Amalthea ("*) have been published by M. Oppolzer, of Vienna: — 
Epoch : 187 1. March 13. © / 

Mean Longitude =: 178 51 

Mean Anomaly = 339 36 

Longitude of Perihelion ... = 199 15 
Longitude of Ascending Node =123 4 
Inclination ... ... ... s= 52 

Angle of Eccentricity ... =: 4 55 
Mean Daily Motion ... = 968'' 

Log. Menn Distance ... = 0*375,895 
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OBSERVATIONS FOR JULY, 1871. 



MOON'S TERMINATOR, 



Selenographic longitudes of the points of the Lunar Equator, and of 
60^ of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 

0° 6o°S. 



Greenwich, midnight 6o°N. 



SUNBISE. 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN JULY, 1871. 



By W. R. Birt, F.R.A.S. 



Supplement 
Day. <C — © 
Midnight. 

o / 

20 ... 142 24*8 

21 ... 130 28*3 

22 .118 17-3 

23 ... 105 509 



Objects to be observed. 

Mare Crisium, E border, with the two promon- 
tories at the ** Pass." 
Guttemberg (a), Navigators' Nook (6). 
Central Mountain of Theophilus {c). 
Sabine, Ritter, Gwilt Brothers (rf). 



^ ^<sit[mmm^ '§t^psA^^. 



No. 104. AUGUST. 1871. 



ANCIENT ECLIPSES. 



In previous Numbers of the Register mention has been made 
of ancient eclipses : No. 51, page 71 ;'No. 63, page 70 ; No. 100, 
page 98. It might gratify some readers to mention a few more. 
In Ingram's translation of the '' Saxon Chronicle '' (Longmans, 
1823), several old eclipses are spoken of. I have here selected 
what seem to be some of the zuore interesting of them. The 
results of the computations I have made about them are given 
below, as I have never seen mention Qiade of any of them except 
the last. 

A.D. 733. " This year Ethelbald took Somerton ? the Sun 
was eclipsed, and Acca was driven from his bishopric." The 
eclipse must have been on August 14, when I find a very large 
one took place, but not total, the Moon's semidiameter being 
15' 22/ the Sun's 15^54.'' It seems to have been annular at 
London at \ past 7 that morning. 

A.D. 827. " This year was the Moon eclipsed on midwinter's 
mass night.'' The eclipse of December 25, 828, must be here 
meant. It began a few minutes after the previous midnight, was 
total for i^h., and ended a few minutes before 4. 

'a.d. mo. "The king held his court this year for the first 
time in New Windsor. On the 5th night in the month of May 
appeared the Moon shining bright in the evening, and afterward 
by little and little its light diminished, so that as soon as night 
came on it was so completely extinguished withal, that neither 
light, nor orb, nor anything of it was seen. And so it continued 
nearly until day, and then appeared shining full and bright. It was 
this day a fortnight old. All the night was the firmament very clear, 
and the stars over all the heavens shining very bright, and the 
fruits of the trees were this night sorely nipt by the frost." I 
find a total eclipse of the Moon began this evening about 9h. lom., 

VOL. IX. 
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and ended 12I1. 40m. Totality lasted oyer ih. 35m. From the 
description, ** Neither light, nor orb, etc., was seen," this must 
surely have been one of those rare cases such as in 1642, 1761, 
when the Moon's disc disappeared entirely during totality, instead 
of appearing of the ordinary copper tint. • 

A.D. 1 1 17. "In the night of the third day before the Ides of 
December was the Moon during a long time of the night as if 
covered with blood." On the night of December 9, this year, 
an eclipse of the Moon began about loh. 22m., became total 
iih. 22m., continued so till about i a.m., and ended at 2h. 

A.D. 1 135. "In this year went the King Henry over sea at 
Lammas : and the next day as he lay asleep on ship, the day 
darkened over all lands : and the Sun was all as it were a three- 
night-old Moon, and the stars about him at midday. Men said 
a great event would come, and the same year was the king dead, 
the day after S. Andrew's mass-day, in Normandy." There must 
be a mistake here. At the new Moon in August of this year 
there was no eclipse, the Moon being too far from the node. But 
on August 2 (the day after Lammas), 1133, an eclipse took 
place, which seems to answer the conditions pretty well. It 
amounted to more than ten digits of the Sun's disc, at London, 
at I ih. 5m. that morning. Thus the Sun would assume the ap- 
pearance of a three-night-old Moon. Further south the eclipse 
would be total, and the description of the stars showing them- 
selves must be taken from those who saw it there. 

A.D- 1 140^ '* In the Lent the Sun and the day darkened about 
the noontide of the day, when men were eating, and they lighted 
candles to eat by. That was the 13th day before the Kalends of 
April. Men were very much struck with wonder." Another old 
chronicle says this happened at the 9th hour of the day. I find 
a total eclipse of the Sun actually did take place on March 20, 
the totality being attained about 2h. 37m. 

These computations were made from the Tables in the Ency- 
clopaedia Britannica, eighth edition. 

S. J. JOHNSON. 

Upton Helions Rectory, Devon. 



The death is announced of Dr. FfiANz von Schaub, the 
astronomical computer of Vienna. 

A New Comet has been discovered by M. Schiaparelli. Right 
ascension, July 30, 4h. 49'2m.; declination, +59® 25' ; motion retrograde. 
It is an object of extreme faintness. 
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CORRESPONDENCE. 



N.B. — We do not hold ourseWes answerable for any opinions expressed 

\>y our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



MR. NE WALL'S TELESCOPE. 



Sir, — As some sort of answer to Mr. Newall, I forward a list of the 
number of clear nights since 1858, taken from my note book. By clear 
nights I mean nights clear throughout till, say, 11 p.m, or else clear 
for an hour or two. Formerly, I was in South Lancashire, about 
12 miles from Manchester (not one of the most smoky parts); since the 
early part of 1870 I have been in Devonshire. The comparative number 
of clear nights is inmiensely in favour of the latter locality, though doubt- 
less some allowance should be made for the extraordinary and long 
continued fine weather of last year. 

In 1859, number of nights clear throughout or in part ... 60 
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Yours faithfully, 

S. J. JOHNSON. 



DESIDERATA. 



Sir, — ^In reply to the excellent suggestive communication, under the 
above title, by " Egens,^' in this month's Astronomical Register^ I have the 
pleasure to inform him that a good, sound Siderial dock can be produced 
for £5 ; the pendulum beating seconds and the clock striking the seconds. 
The face is divided all round the twenty-four hours, and furnished with 
a seconds hand. The case is of pine, neatly grained and varnished. 
The escapement is that known as chronometer, and the pendulum, which 
is only ten inches in length, has its compensation effected by a tubing of 
zinc working on steeL 
The following are the dimensions of the clock : — 

Height of case .... 20 inches. 

Breadth of ditto . . . 11 „ 

Depth ...... 6 „ 

Diameter of disc .... 8 „ 
The above clock is a first-rate timekeeper. 
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Mr. Cocks, of Wells-next-the-Seft, teUs me he wOl be happj to receive 
the names of gentlemen requiring snch clocks ; and as soon as he gets a 
list of twenty, he will immraiately pnt the work in hand, and deliver the 
clocks (^for ecuk) to the subscribers, according to priority, the whole 
number being completed in a very few months. On receipt of twelve 
postage stamps, a photograph of the clock will be forwarded by Mr. 
Cocks to any address. 

The clock may be timed most readily by Dent's Dipleidoscope, which, 
if correctly adjusted for the meridian, will give the time within a second ; 
indeed, sufficiently accurate for most amateur purposes. This elegant 
little instrument costs £2 12s. 6d. 

( I am. Sir, yours obediently, 

HABENS. 



THE TABLES OP URANUS. 



Sir, — In reply to Mr. Johnson, Loomis ('* Treatise on Astronomy,*' 
p. 243) states that the difference between the obserred place of Uranus, 
and ^at computed by BouTard's tables (the same as now used) in 1S40, 
was — 82", and in I846, — 128". Grant (" History of Physical Astronomy," 
p. 167) states the discordance in 1838 amounted to 50"; in 1841, to 70". 
Perhaps if Mr. Lynn's letter in the Astronowdcal RegUter three years a^o 
(June 6, 1868, vol. 6, p. 159), had been remembered, observers womd 
have allowed more for tne errors of his tables, and not have missed the 
last occultation. Egens, however, is wide of the mark in his remarks on 
this subject. The preface to the Nautical Almanac gives the names of 
the authors of the tables used in its computations, and all that the com- 
Duters can be expected to do is to take the best existing. The tmprobua 
labor of making new tables falls as little to their prorince, as it does to 
that of the Greenwich Observatory, the data furnished from which to 
Hansen enabled that eminent mathematician to bring the lunar tables to 
their present almost unhoped for perfection ; for Euler despaired of the 
possibility of ever computing the moon's place nearer than 30'. Doubtless 
there are also many observations of Uranus available for any one 
possessed of sufficient ability and leisure to use them for making new 
tables. For much in our Nautical Almanac we are indebted to Leverrier, 
Hansen, Peters, Bouvard, Damoiseau, and Newcomb ; one would wish to 
see more English names in this high department than those of airy, 
Adams, Baily, and Woolhouse, distinguished as those are. It is to be 
hoped that with the large number of persons who now cultivate as- 
tronomy more or less, there may be also a few whose tastes and acquire- 
ments may lead them to furnish by-and-by illustrations of Schumacher's 
remark (^Astronomical Register^ for June, p. 147) about the value to the 
science of a single exact and able calculator. We appear to want some- 
thing to encourage and lead studente in this direction. We have good 
works on descriptive and practical astronomy ; but some work is needed 
in the way of introduction to the physical department ; the calculation 
of planetary and cometary oirbits, perturbations, and the construction of 
tables ; of the toil and intricacy of which the non-mathematical reader 
may form an idea by the study of Airy's Treatise on Gravitation, Mean- 
while, if defects in the tables of Uranus, and of Jupiter's moons (I have 
always found the eclipses of the first and second accurately given, and 
have avoided having much to say to the third and fourth), constitute, as 
Egens says, ** a discreditable blot " on the Hauticctl Ahnanac^ it is one, as 
far as I know, from which no astronomical ephemeris in existence is £ree. 
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For myself, I am more thankful for things as they are, than disposed to 
find fault because thej are (through nobody's fault) not better. If 
Delambre had not been followed by Bouvard in this instance, we should 
have had to put up with still greater errors ; and as it is, we must only 
hope that they are approaching their maximum, and wait for a worthy 
successor to the latter. 

Whether the Admiralty, as suggested by Egens, would attach im- 
portance to a question of some astronomical, but no navigational value, 
is, I fear, doubtful. I should place more confidence in the result of a 
prize ofiered by some learned body for a revised theory of the planet ; 
such as that, proposed by the Academy of Sciences of Paris, and which 
led to the theory and tables of Delambre. 

I never pay my half-a-crown for a new Nautical Almanac without 
feeling grateful to the skilful opticians and observers who made such a 
publication possible ; to the talented and indefatigable investigators who 
used so much brain-work and perseverance in obtaining formula), un- 
ravelling perturbations, and eliciting symmetry from the observations ; 
to the computers who so patiently and accurately worked up the materials 
thus placed at their disposal ; and to the Admiralty for selling such a 
book at such a price : — 

** Hie meret (Era liber Soaiis ; hie et mare transit^ 

} And Egens, I am sure, appreciates all this too. But he affirms that we 

go on hanging out " false lights " every year. Yet if I know that the 
lights in question indicate a shoal of shifting dimensions, or uncertain 
outline, I ought to make due allowances for it, and direct my course 
accordingly. 

" Verum ubi plura nitent in carmine, non ego paucis 
Offendar meculis, — " 

especially when these maculse are owing to no carelessness, but merely 
to the force of circumstances. Clouds here prevented any observation o f 
the last occultation of Uranus. We shall all, no doubt, be more " up to *' 
this unruly planet next time. After what Mr. Dunkin said at the May 
Meeting of the Boyal Astronomical Society, I should certainly, includ ng 
the possible effect of parallax, not look for the occultation less than iten 
minutes before the time noted in the Nautical Almanac ; and probably a 
quarter of an hour would not be too much for observers whose longitude 
is greater. The first part of the letter of Egens every one must go along 
with. We must hope it will attract attention. I have sometimes thought 
it might serve the interests both of opticians and their customers if 
instruments could be let out on hire, or paid for byinstalmenst, as ladies 
sometimes get pianos. 

The late Professor De Morgan wrote in 1836, "Nobody but a mathe- 
matician can sympathise with the director of an observatory, using all his 
efforts of body and mind, so to improve the lunar theory as to abolish the 
second of time (or thereabouts), by which she will not come on the 
meridian according to prediction." And he has a note of a supposed 
dialogue between two astronomers, not exaggerated, which is as follows :— 

A. Have you seen the volume of observatiDns for this year ? 

B. No, but I am told the moon is very nmch out. 

A, Yes; indeed, almost two seconds in one place. 

B, The small planets alogether wrong, as usual, I suppose ? 
A. Yes, Pallas is out nineteen seconds ! However, some of that is 

in the epoch. 
■ B. 1 wonder whether we shall ever know anything at all about those 
small planets, etc. ? 
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'' This/ continues the professor, '* will serye the reader to adjust his 
notions, when he hears, in one point of view that modem astronomy is verj 
correct, and in another that it is all wrong. The first looks to what has 
been obtained, the second to what remains to be done." 

The tone of quiet resignation, and patient, though but faint hope of a 
" better time coming,*' in this, rather amusingly contrasts with the some- 
what excited discussion lately on the subject of Uranus. One can 
sympathise with the gentlemen who missed the occultation, whilst 
puzued rather to conceive how any one acquainted as an F. R. A. S. 
might be expected to be, with the whole history of the perturbations of 
Uranus, leamng to the astonishing discovery of Neptune, could place 
himself^ as Captain Noble says he did, at the telescope, only two minutes 
before the predicted time I After so singular an amoumt of disappointed 
faith in this part of what has been termed the ** Astronomer's Bible," the 
Captain seems to have rebounded into an equal degree of scepticism, and 
thinks the Government ought at least to give warning " their book is not 
to be relied upon!" This probably, on reflection, the respected Signor Capi- 
tano himself would consider somewhat too broad ; and he would perhaps be 
content if a general allusion to the defects in the existing tables of Uranus 
were inserted, as has been al**eady done in the case of Jupiter's satellites. 
(Naut. Almanac f p. 545.) This, however, could not appear till theiVot*- 
Hcai Almanac of 1875, till which time may he and all of us, including the 
local board, and the carpenter, whose education, it appears, has been neg- 
lected, be spared. Who knows, but that before then we may see a better 
" direction-post " put up, and this shockingly misbehavea planet con- 
siderably reformed ? 

I am, Sir, yours, etc., 

GEORGE J. WALKER. 



INDIAN ASTRONOMY. 



The celebrated Aryabhata was bom a.d. 476. Lassen calls him *' the 
founder of mathematical and astronomical science in India ;" meaning, 
no doubt, that he gathered up the scattered learning of preceding cen- 
turies, and infused into it the more correct views which his master-mind 
had received from Greek teaching. His idea of the roundness 
of the earth is thus expressed : — " The terrestrial globe, a compound of 
earth, water, fire, and air, entirely round, encompassed by a girdle (the 
equator) , stands in the air, in the centre of the stellar sphere. Like as a 
ball formed by the blossoms of the nauclea Radamba is on every side 
beset with flowerets ; so is the earth-globe with all creatures, terrestrial 
and aquatic." And this globe he believed to have a daily revolution. 
"Aryabhata," says Dr. Keon, " for aught we know, was the first, and 
remained almost the sole astronomer among his countrymen, who affirmed 
the daily revolution of the earth on its own axis." He gives the follow- 
ing quotation from one of Aryabhata's works : — ''As a person in a 
vessel, while moving forwards, sees an immovable object moving back- 
wards ; in the same manner do the stars, however immovable, seem to 
move daily.'* On another occasion Aryabhata says : " The sphere of the 
stars is stationary; and the earth, making a revolution, produces the 
daily rising and setting of stars and planets." Mr. Colebrooke states 
that ''Aryabhata aflirmed the diurnal revolution of the earth on its axis;" 
that he accounted for it " by a wind or current of aerial fluid, the extent 
f)f which, according to the orbit assigned to it by him, corresponds to an 
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elevation of little more than a hundred miles from the surface of the 
earth ; that he possessed the true theory of the causes of lunar and 
solar eclipses, and disregarded the imaginary dark planets of the my- 
thologists and astrologers, affirming the moon and primary planets (and 
even the stars) to be essentially dark, and only illuminated by the sun.*' 

But after attaining this excellence, Astronomy in India appears to have 
drifted away from science, and writers subsequent to Aryabhata confuse 
astronomy with astrology. 

Yarahamihdra may be cited as a celebrated astronomer, to whom 
astrology was irresistibly attractive (bom a.d. 530). 

Dr. Kem observes, that he was in " the awkward position of a man 
who has to reconcile the exigences of science with the decrees, deemed 
infallible, of the Rishis " (inspired poets of the Rigveda). Varahami- 
hera is noted for using Greek terms, and for his frequent reference to 
Yavanas (Greeks). " Astrological prediction,*' observes Mr. Colebrooke, 
" hy configuration of planets, indicates by its Indian name, Hora, a 
Grecian source. Of this word, Varahamihira has attempted a Sanskrit 
derivation, which is not conformable to Sanskrit etymology ; whereas 
the Greek hora, and its derivative horoscopos, means one who considers 
the natal hour, and thence predicts events." Colebrooke gives further 
evidence to the same effect, and says that Y^rahamih^ra frequently quotes 
the Yaranas in his treatise on horoscopes, and his scholiast characterises 
ancient Yavanas as a race of barbarians conversant with (hora) horoscopes." 
The English translation of Yarahamihdra's System of Natural Astrology 
commences thus : — " Yictory to the all-soul, the source of life, the in- 
separable ornament of heaven — the Sun, who is adorned with a crown 
of a thousand beams, like unto liquid gold." 

Mr. S. Wilkinson for eight years had tried in vain to convince his 
friend, Subhaji Bapu, of the sun's relation to the earth. Then, happening 
to meet with the old Hindu works, he was able to teac^h the same from 
his own acknowledged authorities, and at once conviction was carried 
to his mind. 

Mr. Wilkinson describes Subhaji Bapu as a man of wonderful acuteness, 
intelligence, and sound judgment, who was lost in admiration when he 
came mlly to comprehend all the facts resulting from the spherical form 
of the earth. And when the retrogressions of the planets were shown 
to be so naturally accounted for on the theory of the earth's annual 
motion ; and when he reflected on the vastly superior simplicity and 
credibility of the supposition that the earth had a diurnal motion, than 
that the sun and all the stars daily revolve about the earth, he became a 
zealous defender of the system of Copernicus. He then lamented that 
his life had been spent in maintaining foolish fancies, and spoke with 
bitter indignation against all those of his predecessors who had con- 
tributed to the wilnU concealment of the truth that error had been 
acknowledged in the land. — [Related at a meeting of the Associate Society 
of Bengal, June 7, 1837. Letter from Mr. Wilkinson to Sir W. H. 
Macnaughten.] 

Subhaji Bapu has since become a distinguished astronomer and pro- 
fessor at the Government College of Benares. — Ancient and Mediaval 
India. By the late Mrs. Manning. Yol. I. pp. 359 — 378 (1869). 



Insteumbnts fob Sale. — One or two scarcely pardonable 

blunders have occurred lately in our notices of instruments for sale. 

These having been corrected, and the notice repeated, we need not further 

■ allude to them, except to remark that a 6- inch telescope offered for 



U 
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twent^r pounds caused us to have to reply to a great number of letters on 
the subject, from those anxious to obtain a large instrument at so low a 
price : the error to some extent thus brought its own punishment. We 
may add with regard to these notices, that many have remarked that our 
list of instruments for sale is neither so long nor so interesting as it 
used to be, and have urged us to reyert to the plan of inserting them 
eratis. We can only say that when we did so, many remained in Sie list 
long after the instruments referred to were sold, from want of information 
supplied to us ; and therefore the list appeared longer than it should have 
done. We may also say that for some time there do not appear to have 
been so many second-hand instruments for disposal as formerly: in fact, 
applications arc now almost as numerous for purchase as for sale. There 
is no doubt that really good telescopes find a ready sale in private, and 
that even instruments not of the very first class can be sold if the price 
asked is moderate. 



Hackney Scibntifio Assooiatiok. — The Fourth Annual Meet- 
ing of this Society was held on June 6, when there was a good attendance 
of members. From the report read by the honorary secretary, Mr. H. W. 
Emons, it appeared that the Society had made good progress during 
the past session, the number of members having more than doubled, and 
the papers communicated having been unusually numerous and interest- 
ing. The more immediate contributions by the members to the progress 
of astronomy comprised : — " A Method for Ascertaining the Existence of 
Lunar Changes," by Mr. W. R. Birt, F.RJ\..S., Vice-President ; " The 
Discovery of a New Variable Star, c Hercules," by Mr. H. T. Vivian ; 
" A Determination of the Dimensions of the System of Algol," by Mr. A. 
P. Holden ; and the preparation of " A New Classified Catalogue of 
Variable Stars, for the use of Members.** In addition to the introductory 
address, by Mr. W. T. Lynn, B.A., F.R.A.S , on " Recent Progress in 
Astronomy," papers have been read on "Comets;" "Evidences of 
Recent Changes on the Moon's Surface ;" " The Physical Constitution of 
Variable Stars ;" "Observations on Solar Eclipses ;" and many others. 
Good progress had also been made with the library, which had been 
enriched by contributions from G. J. Walker, Esq., and other gentlemen ; 
also from members and several societies, to all of whom the thanks of the 
meeting were awarded. The officers for the next session having been 
elected, the meeting adjourned ; thus bringing a very successful session 
to a close. 



ON THE STUDY OF SELENOGRAPHY. 



By W. R. Bikt, F.R.A.S. 

The successful prosecution of the study of selenography in common 
with that of every other branch of science is greatly influenced by the 
earlier steps taken by the student. If the foundation be well laid by 
obtaining a systematic acquaintance with the broader and larger features 
of the moon's surface, the after process may be proportionally rapid. The 
essential requisites are telescopes, maps, and catalogues ; the fir^t for 
viewing the surface, the second and third for identifying the objects seen. 
For beginning an inquiry into the aspect of the moon's surface, we should 
strongly recomhaend the employment of a. smaU telescope of not more than 
three or four inches aperture, and for an instrument under three inches 
we have now before us a map 4! inches diameter, with 155 references, 
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published in the Leisure Hour^ for July 15, 1 871, which is particularly 
suitable for a beginner. 

Having directed his telescope to the moon at an early phase of the 
lunation, we should advise, in the first place, an identification of the so- 
called seas, maria, or grey plains, proceeding from west to east. To these 
there are twenty references, and the identification of them may interest- 
ingly occupy one lunation. The identification of the mountain ranges is 
more difficult. . We should not recommend a j^rs^ attempt in this direction 
until just after the moon had passed her first quarter, previous to which 
it would be desirable for the observer to read the article on " Mountain 
Scenery,'* in the English Mechanic^ No. 322, May 26, 1871, p. 222. A.t 
the phase mentioned, the A Ips, Cattcasus and Apennines^ may be readily 
identified, and a very correct notion of the appearance of lunar mountain 
ranges obtained. When this is accomplished, the student may proceed to 
identify the remainiug mountain chains specified on the map referred to. 

In addition to these mountain chains there are numerous isolated 
mountains scattered over the surface of the moon, and it is desirable that 
the student should be able to distinguish easily between a mountain 
raised above the surface, and a. crater or pit sunk below it. For this 
purpose a study of shadow is indispensable. Shortly after new, the 
moon's western limb is illuminated, and qU shadows are thrown towards 
the east, a mountain has therefore its western slope strongly illuminated 
by the rays of the rising sun, while its shadow extends on a plain or 
rugged surface, as the case may be, towards the east. Many of the craters 
are surrounded ,by a mountainous ring, which in like manner has its 
shadow thrown towards the east, generally of a triangular form, ending in 
a point; in addition, the shadow of the west rim is thrown within the 
crater, and takes a form dependent upon ^e nature of the interior, if 
shortly after sunrise it extends nearly as far as the eastern rim, it is con- 
vex in shape. Should the crater be shallow, the shadow soon falls upon 
the floor, and as it recedes from the eastern rim it is concave towards the 
rim ; but if the crater be deep, it retains the convex form during a period 
proportioned to the depth. The shadows of both mountains and of craters, 
interior and exterior, are greatly modified by the nature of the surface 
on which they fall, as well as by the irregularity or smoothness of the 
outlines of the mountains and rims of craters. If any doubt should arise 
as to the true nature of an object, an examination of it under the evening 
light will clear up many a difficulty. 

From the identification of the mountain ranges, the observer may pro- 
ceed to that of the named objects, of which there are 123 specified. As 
the arrangement of these is, with but few exceptions, from west to east, he 
will find it convenient to examine them in order from evening to evening 
until he is fully acquainted with their leading features. It is not at all 
unlikely that in the course of this examination many interesting detailb 
and features that could not be specified or alluded to in a map on so small 
a scale may so arrest his attention that he may be desirous of possessing 
some references to them, and he may be disposed to postpone the general 
identification of objects while he studies some particular region. Now 
this desire should not be repressed, and in order to carry on both lines of 
study effectively, he should keep two note-books ; one especially devoted 
to identifications only^ in which the work of each evening, with all the 
necessary elements for ascertaining at the epoch of observation, the 
nature of the illumination and visual angle, including the day of the 
Julian period, should be entered : the other for extra work, as sketch- 
ing and describing anjr particular region, the features of /which the 
observer may be much interested with. Although he may think that 
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while he is interested, the features sketched and described are well known 
to other obseryers ; yet in this respect he may be much mistaken, for 
such is the state of selenography at the present epoch, that many yaluable 
records may be absolutely lost, merely because observers have set too low 
a value on their observations, and have taken no steps to place them on 
permanent record. At some future time an observation of an object as 
seen at a given epoch, and duly recorded, -may possess a value which the 
observer may never have contemplated, by setting at rest a question of 
change, which could not have been determined without it. In connection 
with these remarks it would be well if some receptacle for the preserva- 
tion and consultation of selenographical observations could be established. 
At present the literature of this branch of science is not extensive, to 
increase it, especially as regards the printing of observation, would not 
be remunerative ; to make copies or their observations would be too 
laborious for observers; but if their note-books, when filled, were deposited 
in an office for safe custody, where they might be inspected under proper 
regulations, we have no doubt selenography would rapidly progress. 

While using the little map above referred to, the selenographical 
portion of the Rev. T. W. Webb's " Celestial Objects for Common 
Telescopes," may be perused with advantage ; in it the reader will find 
some very interesting general remarks on lunar features, followed by 
short notices of those that are the more conspicuous. These notices 
will greatly assist the student, who we have no doubt will find much 
pleasure in extending them, not that we would intimate that the author of 
this most useful work has given the fullest information in his power, for 
we know that he could have given a far greater quantity, but the scope 
and aim of the work is such as to preclude the introduction of any 
lengthened description of even the most prominent objects. In the 
valuable series of papers on lunar details by the same author, in the 
Intellectual Observer y the reader will find much useful information ; but 
even with these there is great room for adding to our knowledge. The 
closing portion of Mr. Webb's chapter on the moon consists of list of 
426 o^ects, with references to his index map, which has probably been 
found more useful than any extant. As a new edition of the work is 
called for, it is the intention of the author to submit the map to a careful 
revision, in the course of which several objects will be inserted, doubtful 
portions of the map redrawn, and the nomenclature extended by including 
additional names. 

The previous use of the Leisure Hour Map will have prepared the 
students for entering very efficiently on the examination of the moon with 
the aid of Mr. Webb's Map ; and we would recommend precisely the 
same course of study, viz., the identification of objects proceeding from 
west to east, recording carefully in its appropriate note book each 
evening's work, and the extra work of examining special objects. In a 
future article we may probably call attention to the study of more minute 
detail, for which elaborate helps are needful 



Sulla Vitane Sulle Opere di Giovanni Inghirami^ Memorie Storiche^ da 
Giovanni Antonelli delle Scuole Pie, 'Prof, di Matematiche e di As» 
tronomiay ^c, §*c. Firenze, 1854, 

The family of Ingram, or Inghiram, in Italian, Inghirami, appears by a 
tradition preserved in it, to have been of Saxon origin, and to have 
removed to Italy at the time of Otho the Great (d. a.d. 973), and settled 
at Volterra. Ancient annals make frequent mention of its part in the 
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factions which often occurred between different municipalities, and several 
of its members are found to have held high public offices. Giovanni 
Inghirami, son of the Cavaliere Niccolo Inghirami, was bom at Yolterra, 
on the 26th April, 1779. His brother Francesco is well known as the 
author of several splendid works : the Monumenti Etruschi, the Gallerta 
Omerica, VEtrusco Museo Chiusino, and La Storia della Toscana. He 
died 17th May, 1846. Giovanni Inghirami entered the order of the Poor 
Regular Clerks of the Scuole Pie (Pious Schools), or Calasanzian Institute, 
called after the meritorious Spaniard, Joseph Calasanzio, who founded it 
towards the close of the sixteenth century, for the gratuitous education, 
both religious and secular, of the youth of all classes. Inghirami devoted 
himself passionately to the study of physical mathematics ; above all 
other branches to astronomy and geodesia, in which, under the famed 
professors, Stanislao Canovai and Gaetano del-Kicco, he soon attained to 
high proficiency. Become in his turn a teacher, the reputation obtained 
by his success in this line was increased by the academic essays which he 
produced at the close of the scholastic years. Besides others relating to 
pure mathematics and astronomy, may be mentioned those on the 
Principles of Hydromechanics^ and on the Statics of Buildings. These 
works were so appreciated by his former above-mentioned masters, that 
they recalled Inghirami from Volterra to Florence, with the view to his 
ultimately succeeding them in the chairs of higher mathematics and 
astronomy, employing him meanwhile as instructor in elementary 
mathematics and physics. This arrangement was most gratifying to 
Inghirami, as he saw in it the means of dedicating himself fully to the 
science of the stars, his admiration and ardent love for which had been 
increased by the recent discovery of Ceres, Pallas, and Juno. But amply 
furnished as he found himself with the means for advancement in theo- 
retical, he was very deficient in the appliances which are indispensable 
for practical astronomy. 

The observatory founded at the College of S. Giovannino in Florence 
(which came into the possession of the fathers of the Scuole Pie), by the 
Sicilian abbot Leonard Ximenes, who died May 3rd, 1786, consisted only 
of a large hall, which contained a poor transit instrument, a rude mov- 
able quadrant, an indifferent mural quadrant, and a fair pendulum 
clock. A visit in 1807 to the Royal Observatory of Brera, in Milan, directed 
by Oriani, enlarged Inghirami's acquaintance with practical astronomy, 
and procured him the friendship of the well-known astronomers Carlini 
and Santini. His first astronomical work was the publication of an 
annual ephemeris of occultations of stars ; the method of approxi- 
mately predicting which by an ingenious graphical process, together 
with the requisite tables, was made public in 1826. He succeeded to the 
chair of higher mathematics, vacant by the death of Canovai in 181 1. 
His admirable method of instruction, which made his lectures more like 
scientific and friendly conversations than magisterial lessons, was rewarded 
by the large number of proficient pupils which came forth from his school. 
In 1 8 14, he was rejoiced at the addition to his poor observatory of two 
fine repeating circles by Reichenbach ; the larger, eighteen inches in 
diameter, declared by its maker to be one of the best he ever turned out, 
was devoted exclusively to astronomical work ; the other, eight inches 
diameter, was used in the survey of Tuscany. This was a work which 
had never as yet been properly executed, and the first accurate steps in 
which were made by Baron de Zach, in his visit to Florence in 1808, 
assisted by Inghirami. The Government consenting to bear the expense 
of the survey, Inghirami, notwithstanding his other onerous duties, was 
enabled in 18 16 to lay before the public a first specimen of his labours, in 
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a Memoir on the Longitude andlMtitude of the Cities ofPistoia and of Prato- 
Varions discrepancies with previous trigonometrical operations by tbe 
French led to a mistrust of the small base line, twice carefully measured 
by De Zach, and at length caused Inghirami to undertake, in 1817, as De 

Zach himself had often pressed upon him, the measurement of a new one. 
With the help of several able assistants, this work was completed in one 
month, and a base ]ine of above five Tuscan miles measured on the fine 
open plain between Pisa and Livomo ; an account of which was given in 
a very interesting and valuable memoir published in 18 18. Great was 
the gratification of Inghirami when the length of this line concluded by 
two separate net works of triangles from De Zach's humble base, differed 
only by half a toise from the actual measurement ! There still remained, 
however, an inexplicable variation in the latitude of Pisa, as determined 
geodesically and astronomically. The extension of a triangulation in N. 
Italy, by Brioschi to Tuscany, brought to light other notable instances 
both as regards longitude and latitude. A great sensation was in con- 
sequence excited amongst astronomers in Germany, France, and Italy, 
and De Zach, Lindenau, Carlini, and others were busied in the investi- 
gation of the subject De Zach considered that three causes operated. 
I. Errors in the instruments and observations. 2. The effect of terrestrial 
and local attractions on the plumb-line and levels. 3. Irregularities in 
the conformation of the earth. On the other hand, Baron de Lindenau 
attributed the discrepancies to the astronomical results, which with ex- 
isting means he thought were liable at least to an uncertainty of three or 
four seconds of arc. An attempt to connect the observations of Milan 
and Florence by fire-signals on an intermediate mountain, distant from 
each respectively 100 and 39 miles, twice failed. The reason assigned 
being the prevalence of a stratum of misty air on the surface of the ground 
after sunset. The third time, in 1825, the signals were well observed 
before the break of day, and gave a result that differed only five seconds 
of arc from Brioschi's geodesical conclusion. 

- Professor Antonelli's elaborate and able discussion of the famous dis- 
crepancies above mentioned is full of interest. He gives a table of the 
latitudes, astronomical and geodesical, of eighteen places in Italy, showing 
the ; differences of the two ranging from one or two seconds of arc to 
above 1 5', and in one instance above 30'' : he indicates the districts in 
which the plumb-line is subject to the greatest and to the least deflections ; 
and remarking that the little hills south of Florence exercise a very 
notable influence, attributable probably more to their greater density 
than to their volume ; he assigns the discrepancy of 8' encountered by 
Inghirami between Pisa and Flprence, to the greater disturbance suffered 
by the levels in the last-mentioned locality. He concludes generally that 
geographical latitudes astronomically determined, and applied to the 
measurement of degrees of meridians, may be an imperfect means for 
discovering with great precision the general form and dimensions of the 
earth, and that so delicate a research requires the concurrence of geo- 
desical resources. This is illustrated by a table in which nine arcs of 
meridian obtained in Italy with every possibly care, ranging from one 
degree and upwards to nearly four degrees, and their respective astro- 
nomical, geodesical, and theoretical values are exhibited, with their more 
or less striking differences.* 

* In the appendix to the Connaisaance des Tempa for 1827, Arago, in giving an 
account of these differences in Higher Italy, omitted all mention of Inghirami, who 
had been the first to call attention to them. Similar ancanalies have been found 
in all other countries. 
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A controversy was carried on between M. Faissant and the Padre 
Inghirami relative to a certain measurement in the French trigono- 
metrical operations, which differed considerably from the Italian. Though 
naturally biased in favour of his revered predecessor and valued teacher, 
the P. Antonelli treats this subject with great candour, fairness, and 
temper ; and after a most laborious and searching investigation, which 
he minutely details, gives a verdict in favour of the French geometer.* 
If a critical selection of the immense mass of observations accumulated 
in ten years, by the learned Scolopian, showed that he was mistaken in 
this case, it is no small credit, as Antonelli remarks, *^ that those observa- 
tions, in general, fairly bear comparison with others effected with much 
superior means, and with higher objects in \iew.'' 

The next labour of Inghirami was the preparation of a copious hypso- 
metrical table for Tuscany, embracing the question of the difference or 
the identity of level of the Mediterranean and Adriatic Seas. Some 
observations of rare excellence, under favourable circumstances, seemed to 
indicate a slight difference ; but considering the influence here operative 
also of local attractions, and the delicacy of the investigation, the Father 
judiciously refrained from drawing any conclusion. In 1829, he was 
enabled to lay before the public his long-designed geometrical map of 
Tuscany, including the confines of the neighbouring States. For the 
sea-coasts, the charts of Puissant and Captain Smyth furnished materials. 
The scale was the TT^^.^j^nfth part of the actual size,t and the propor- 
tion between the earth's polar and equatorial axes was assumed 
309 I 310. This was considered one of the finest works of the kind that 
had hitherto appeared. Previously to this, however, Inghirami, with 
other co-adjutors, had published an ephemeris of Venus, Jupiter, and 
Mars, for navigational purposes. The only attempt in this direction had 
as yet been made by the Danish Government. Neither of the Boards of 
Longitude of London or Paris had attended to the subject.! The ephe- 
meris appeared in 1820, and in the prefatory remarks, Inghirami refers 
with complacency to the circumstance, that whether they should be able 
to continue it as they desired or not, fellow-citizens of the famous 
Vespucci had the merit of turning to practical account the same method 
of determining longitudes which that great navigator was the first to 
conceive. 

At the close of 1825, the Royal Academy of Sciences in Berlin pro- 
posed that the astronomers of Europe should unite for the construction 
of a new celestial atlas, with stars down to the ninth or tenth magnitudes, 
including the space between the parallels of 15° N. and S. I^eclin., divided 
by the twenty-four hours of B.A., and to be completed in two years. 
Inghirami accepted the general invitation, and was intrusted with one of 
the most difficult portions, the eighteenth hour, very abundant in stars, 
and moreover traversed by the Milky Way. Using only an annular 
micrometer applied to a telescope, by Fraunhofer, of five-feet focus, and 
with the invaluable assistance of his former pupil and then associate, 
P. Tanzini, an excellent observer, he found himself within a year fur- 
nished with over seven thousand observations. These fixed with sufficient 

* The distance in question was made rather too short by Puissant, and con- 
siderably too long by Inghirami;. the probable errors being 6 and 17 toises 
respectively, and the true length 11876.30 toises. 

t Bather less than ^ iu. to a mile. 

X The distances of the moon from Venus, Mars, Jupiter, and Saturn appeared in 
the Connaistance des Temps, for 1833. The improved Nnutical Almanac appeared 
in 1834. 
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accuracy the positions of 3,750 stars, of which only 1,716 were determined 
for the first time, the rest being contained in the catalogues of Piazzi, 
Lalande, and Bessel. Of five or six stars inserted in these catalogues, no 
trace at all could now be found. Inghirami, who had been the last to 
receive a commission in this work, was yet the first to remit his portion. 
It was not only complete in every respect, but engraved, accompanied 
with letter-press in folio, with every detail of the observations, and 
subsidiary tables used for their reduction, &c., not omitting distinct men- 
tion of the names of those, including seven of his own pupils, to whose 
unwearied co-operation in the calculations and various departments of the 
work he was so much indebted for its happy and deservedly applauded issue. 

Sensible that mathematics are the foundation and the very life of 
the sublime science of the stars, this indefatigable philosopher gave 
especial attention to their promotion. An edition of Gardiner's 
Logarithms, several times before reprinted in Florence, under the care 
of the meritorious Fathers Canovai and Del Ricco, was by him improved, 
extended, and enriched with copious formulae. He also greatly improved 
successive editions in Italian of the course of mathematics by the French 
abbot, Marie, founded on the Lessons of the celebrated La CaiUe. The 
preparation of the eighth edition occupied him during 1833, and notwith- 
standing certain imperfections, unavoidable under the circumstances of 
its compilation, it was, in the judgment of Antonelli, capable of being 
easily made one of the best works of the kind that learners could use. 

" If," says his biographer, '* we call to mind what we have related of 
the laboriousness of our Inghirami, the range of his acquirements, the 
acuteness and fertility of his genius, the value of the pains he took for 
the advancement of the sciences of geodesia, astronomy, and mathe- 
matics, and the frank and interesting publicity he always gave to his 
labours, we shall not be surprised at the universality and splendour of 
his fame. Almost all the academies and scientific associations of Italy 
honoured him with diplomas. The Boyal Astronomical Society and the 
Royal Geographical Society of London, and the Geographical Society of 
Berlin, enrolled him among their members. The Government of Tuscany 
conferred on him a handsome pension, as a reward for the important 
services rendered by him to scienc%and to the State ; and the Emperor 
of Austria decorated him with the order of the second class of the Iron 
Crown ; nor did the learned both of the old and the new Continent, who 
visited la Bella Firenze, leave it without paying him the tribute of their 
sincere and respectful homage." 

Advanced since 1826 to the charge of Superior, or Provincial, as it is 
termed, of the Scuole Pie in the Grand-Duchy, P. Inghirami strenuously 
promoted the cause of education. Besides founding a new house of 
instruction ; increasing the subjects of study in the schools ; extending 
the teaching of Italian, and introducing that of Greek, he produced anony- 
mously in 1832, an admirable work on geography, in which lucid scientific 
exposition is so interspersed with matter of a biographical, artistic, 
literary, and moral nature, as to invest the whole with a peculiar charm 
and interest. 

Inghirami had been obliged from his youth to use very powerful 
spectacles. To continuous and severe mental application it may have 
been partly owing that in 1836 he was unable to read with glasses of 
any kind. This calamity he bore with calmness and serenity. He 
continued to preside over his Order in Tuscany, and with the aid of some 
clever pupil or other, carried on the lessons in higher mathematics and 
astronomy. In 1839 he underwent a successful operation for cataract, by 
which his vision was tolerably restored to the end of his life. 
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During his tedious conyalescence, he occupied his mind, though en- 
joined an almost complete repose from intellectual work, with two 
projects. The first was the amplification of his beloved observatory, 
which, notwithstanding its improvement under his directions, was too 
confined fbr the new instruments he had acquired and those which he 
proposed to procure. He was enabled to devise and subsequently carry 
out a plan for this, which was perfectly satisfactory. The other was 
to provide more efficiently for the religious instruction of the increased 
number of the Scolopian pupUs. A monumental stone in the '' rich and 
elegant " chapel, constructed for this purpose at his own expense, com- 
memorates the founder's name and his pious object. Called to succeed 
the Supreme Moderator, or General of the Calasanzian Order in Rome, 
Inghirami was obliged to remove to that city. His sensitive spirit and 
timidity in matters of a social and official nature, led to his resignation 
of this office in a year's time. He had not enough iron in his tempera- 
ment for this new sphere ; and Gregory XVI., willing to oblige him, 
consented that he should return to Tuscany, and thence carry on his 
functions as Superior during the remainder of their term, which expired 
in 1848. In the year following Inghirami retired from public and 
scientific life to devote the remainder of his days to spiritual exercises and 
contemplation. Not, however, that he was indifferent to his loved 
sciences. In his humble cell in S. Giovannino, he would cause some good 
periodical treating on mathematics and astronomy to be read to him, 
and thus continued to follow with pleasure questions of scientific interest. 
On the occasion of the great solar eclipse of July 28, 185 1, he repaired 
to the Observatory to take part in its observation, which greatly de- 
lighted him. He was then above seventy years of age. From that day 
his bodily weakness increased till he was confined to his bed, and calmly 
died, on the 15th August, of congestion of the brain. His funeral was 
numerously attended by all classes, and a brief but eloquent and affec* 
tionate eloge pronounced over his remains by Professor Barsottini, of the 
Scuole Pie. A marble bust of the deceased is in the Ximenian Observa- 
tory, and a portrait in the College of S. Giovannino. 

Grave in countenance, and sparing of his words, Inghirami did not 
appear at first sight to possess the kind, amiable, and modest spirit that 
was eiishrined beneath an undemonstrative and seemingly severe exterior. 
Though he felt keenly, he displayed much patience and calmness under 
trying circumstances. One day, whilst preparing for an observation in 
in his observatory, a young assistant overset a fine telescope by Dollond, 
and was in a state of breathless agitation. Inghirami, seeing the object- 
glass in fragments, exclaimed, cheerfully, " Oh ! we must order another 
directly from Monaco ;* * and this he did without another word 
aboilt the unfortunate accident. About noon, on the 19th August, 1849, 
there was a terrible tempest, which suddenly caught the revolving dome 
of the Observatory, beneath which was the large telescope, and hurled 
them both into a court of the College. All were afraid to announce such 
a misfortune to the Father, fearing he would take it so much to heart ; 
but at length, in reply to his repeated inquiries concerning the crash he 
had heard, they were obliged to tell him that the new telescope (it had 
hardly been mounted three months), seized by the storm, was lying to- 
gether with its dome on the roof of the room of the Prefecture of the 
Schools. " Only think," he said, " where it has gone and tumbled T' 
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(Senti dotf*e ito a eatcare!) and he quietly resumed what he was ^igaged 
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The dignified imperturbation of Inghirami, which became proverbial 
amongst his scholars, sometimes g^ve way under severe grie£ On the 
occasion of the loss of a most valued pupil of rare promise, who died at 
the age of eighteen, whilst executing some part of the Tuscan survey, he 
did not leave his room for three days; and in a letter to Baron De Zach, 
after speaking of his loss and his great sorrow, he says that if he were to 
yield to his actual feelings, he should train up no more pupils ; not only 
from the impossibility of his having another who should at all approach the 
merit of the one thus snatched from him, but to avoid exposing himself 
ever again to the bitterness of seeing dissipated in a moment the brightest 
hopes from an education bestowed with so much pains and so much 
success. 

To say that, as Protestants, we find in the subject of this biogpraphy 
some things we could have wished other than they were, and that we 
are obliged now and then to differ seriously from his esteemed biographer, 
is to confess— from our point of view — that we find neither in the one nor 
the other exemption from errors and infirmities that, in however different 
ways, are found more or less in all of us. It is unnecessary here to dwell 
further on these points. 

Remarking that man has something besides his intellectual faculties to 
cultivate; and that great endowments, whether in science, literature, or art, 
unaccompanied by religion, conscience, and right affections, have often 
rendered their possessors the very reverse of blessings to society, Antonelli 
thus concludes his account of Inghirami's life and labours : — ** Solidity and 
breadth of literary culture ; vastness of scientific learning ; subtilty, and 
mental capacity lor the most abstruse subjects ; a spirit of observation ; 
richness of conception ; indefatigable laboriousness ; a power of effectively 
attending to various important works at the same time ; an extraordinary 
talent for achieving considerable results with scanty materials and 
resources ; original and interesting geometrical contributions ; the 
complete dedication of a long and untiring life to the furtherance of valuable 
knowledge, and of the public benefit ; the sacrifice of earthly fortune, of the 
pleasures and lawful affections of the family; conduct in social and 
sacerdotal life pure, severe, exemplary; sensibility and tenderness of heart; 
an inflexible love of truth and justice ; a sincere piety from intimate con- 
viction; a living love of God and man. Here, in a few touches, is the spiritual 
picture of Inghirami ; here are the fine qualities which in no ordinary 
measure shined in him, and that made him wise amongst the people, 
esteemed among the learned, celebrated everywhere. He was thereiore 
great as to heart, as to morality, and as to mind ; and it may be afiirmed, 
without fear of exaggeration, that he was a great man !" 

Antonelli's excellent memoir is now very scarce ; and the writer of 
these notices, who is indebted to it for the substance of the greater part 
of them, and has often borrowed its expressions, desired by them to pay 
a tribute to the memory of his former instructor, and to present to 

* We may be reminded of an anecdote of our own Colby, whose command over 
his temper was perfect. Once, while encamped on Slieve iDonard, m Ireland, the 
summit of Sea Fell, in Cumberland, became visible at the distance of 111 miles, and 
after many trials the instrument was brought to bear upon it. Colby was on the 
point of successfully finishing his observation, which would have been a geodesical 
triumph, as including the longest side of a triangle ever attempted, when an officer 
on entering the observatory accidentally struck his elbow, and threw the telescope 
off the object. A momentary ejaculation of anger escaped his lips, but though he 
could not again succeed, and the object was therefore lost, he never afterwards 
alluded to the subject.— Unplish Cyclopcadia. 
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youthfiil astronomers and mathematicians in this country a few pages 
which might be read not without some interest and advantage, it was 
his privilege, forty-five years ago, to study for a time under Inghirami, 
and to gratify in the halls and the observatory of the palatial College of 
8. Giovannino an early fondness for the subjects which that eminent, but 
most unpretending man, as well as other distinguished associates, taught 
with equal suavity and skill. Both from personal knowledge of P. 
Inghirami (whom he saw again for the last time in 1840) and his wri- 
ting, he is able to some extent to testify to the truthfulness of the por- 
traiture drawn by his bioCTapher — a portraiture not to be distrusted 
because it seems to glow with the warm tints of an Italian sky — and he 
will rejoice if, by this slight sketch, the character and labours of one who 
was so highly esteemed in other countries, shall be dtill more widely and 
deservedly appreciated in our own. 

G. J. W. 



Light Science for Leisure Hours. By Richard A. Proctor, B.A., F.B.A.S. 

London : Longmans. 

It has been many times a subject of regret that the valuable essays 
which so frequently appear in the daily and weekly press should not be 
preserved in a convenient form for future reference ; written as they are, 
while the subjects are fresh in our minds, they cannot fail to be faithful and 
interesting records of the matters of which they treat. It is impossible that 
we can have been alone in the thoueht that Mr. Proctor's excellent contri- 
butions of this nature are deserving of preservation, and it is therefore 
gratifying to find them now before us, so collected as to form a volume of like 
character to his other recent works, ** The Sun," " Other Worlds than ours,** 
&c. Although the papers in the present book are chiefly astronomical, Mr. 
Proctor's powers have not been entirely confined to that sulpect, and the 
titles of some of the papers — "The Gulf Stream,** "Floods in Switzer- 
land," " Mont Cenis Tunnel,*' " Long Shots,** " Influence of Marriage on 
the Death Rate,'* "Betting on Horse Races,*' &c. — show that he has 
applied his excellent powers as a writer and mathematician to subjects of 
very varied character. We feel sure that all who are acquainted with 
Mr. Proctor's excellent writings wiU be glad to meet again his fugitive 
pieces in a convenient form for the library. 



THE GREAT NEBULA OF ETA ARGUS. 



Our good Correspondent in New South Wales, Mr. McDonnell, 
hais favoured us with a copy of the Sydney Morning Herald, of 
May 13 last, from which we extract the following report of a 
very interesting paper by Mr. 0. H. Eussell, the Government 
Astronomer, read at the meeting of the Royal Society of New 
South Wales, on the loth of May this year : — 

In the months of January and February of the present year I surveyed 
carefully, with the fine refractor of the Sydney Observatory, the stars and 
nebula about the remarkable variable Eta Argus. The observations I 
have already printed and sent to Sir John Herschel, who has shown the 
greatest interest in the changes which have from time to time been re- 
ported in this object, and whose beautiful monograph of 1843 enables us 
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now to trace some of the most wonderful changes that hare ever been 
witnessed by astronomers. 

I then omitted some results of the survey, as I did not wish to 
give anything as evidence which might be biased by my personal convic- 
tions. Upon these I have based the few remarks I have to make this 
evening. And as the subject may be new to some of the members of this 
society y a few historical notes may not be out of place. 

In 1677, when observed by Halley, at St. Helena, Eta Arg^s was of the 
fourth magnitude, thence to 1751 it does not appear to have been observed, 
but in that year Lacaille called it second magnitude. Another long inter- 
val, and Mr. Burchell — 181 1 to 181 5— noticed that it was fourth magnitude. 
1822 Fallows calls it second magnitude; and in 1827 Burchell noticed that 
it had increased to the first magnitude; and writing to Mr. J. Duncan, in 
1827, says, " I am curious to know whether any one has observed that Eta 
Argus, which is marked as fourth magnitude, and was always so when I 
was in Africa, is now of the first magnitude, or as large as Alpha Crucis.'* 
No one, however, but himself seems to have noticed it, and he did not 
publish the fact. - When Sir John Herschel went to the Cape in 1834, he 
began his observations on Eta Argus, which was then about the second 
magnitude, and continued so up to November, 1837 ; on the i6th of 
December, when again examining the star, he was very much surprised to 
find it had increased to the first magnitude, and was one of the brightest 
stars in the heavens. This naturally excited his curiosity, and led him to 
watch it closely to the following April (1838), when his departure from 
the Cape prevented further observations of it. Up to the 2nd of January, 
1838, it continued to increase, and was then equal to Alpha Centauri ; 
after this it faded gradually, and on the 14th of April was about equal to 
Aldebran and Leonis. 

In 1843, Sir Thomas Maclear, at the Cape, observed it much brighter 
than Alpha Centauri, and rather brighter than Canopus, and on the 14th 
of March thought it almost equal to Sirius. As Sir John Herschel esti- 
mated Canopus as double, and Sirius as quadruple of Alpha Centauri, Eta 
was at that time probably triple Alpha Centauri ; it then faded again, but 
in 1845 was brighter than Canopus, and had been so for some time. 
These observations proved the extraordinary fluctuations of the light of 
this star, and made it one of the most interesting objects in the heavens, 
which the observations of various astronomers since have in no way tended 
to lessen. From their published results I have, for convenient reference, 
drawn up the attached list. It contains the observations from which 
Professor Loomis, in April, 1869, deduced the generally accepted period of 
67 years, and some additional ones. 

Professor Wolf, in 1863, thought that a period of fortv-six years would 
satisfy the observations ; but Professor Loomis found that subsequent 
observations, especially those of Mr. Tebbutt, could not be satisfiedexcept 
by assuming a longer period, and gives the result of his investigations in 
vol. xxviii. K.A.S. Notices. His diagram exhibits minor fluctuations of 
light, which may, perhaps, in some cases be accounted for by errors in the 
observations but not in all ; and there can be no doubt that Eta is subject 
to strange minor fluctuations of light in addition to its periodical 
variation. 

Sir John Herschel (in 1843), (at page 36 of the Cape Observations), says 
" A strange field of speculation is opened up by this phenomenon— the 
temporary stars heretofore recorded have all become totally extinct. 
Variable stars, so far a& they have been attended to, have exhibited 
periodical alterations in some degree at least regular, of splendour and 
comparative obscurity. But here we have a star fitfully variable to an 
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astonishing extent, and whose fluctuations are spread over centuries. Its 
future career will be a subject of high physical interest." Since 1845 Eta 
has gradually faded, and is now (1871) only a 7th magnitude star ; less 
than it has ever been observed before, and, perhaps, going like all other 
temporary stars into darkness : certainly with its famng light throwing 
many dark shadows in the way of any speculations on the constitution of 
temporary stars. 

Of the nebula about it little notice seems to have been taken for a 
number of years ; the difficulty of drawing it would deter most observers, 
and the differences observed naturally attributed to the difference in the 
instruments. The Cape drawing being always received as its appearance 
in a large telescope ; for this drawing the observations extended over the 
years 1834, 5, 6, 7, and part of 8, and nothing was then seen to lead to the 
supposition that any change was going on in the nebula or stars. 

(^To he continued.) 



THE PLANETS FOR AUGUST. 



At Transit oyer the Meridian of Greenwich. 



Flatlets. 


Date. 


Riffht 
Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury . . . 


1st 


h. m. s. 
10 5 30 


/ 
+ 12 46i 


5"-6 


h. m. 
I 26*6 




15th 


II 17 5 


3 29I 


6"-6 


I 430 


Venus 


1st 


II 34 19 


+ 1 17 


28"-4 


2 252 




15th 


12 8 22 


-4 37 


34"-8 


2 34*1 


Mars 


1st 


13 26 4 


—9 36 


7"-8 


4 467 




15th 


13 57 45 


12 48 


7"'4 


4 232 


Saturn ... 


1st 


18 18 41 


—22 40J 


i6"-4 


9 385 




15th 


18 15 58 


22 44 


i6"-2 


8 489 


Neptune ... 


29th 


I 30 41 


+7 37 J 


2"-o 


14 59*2 



Mercury passes the meridian an hour and a half after noon, and 
consequently is an evening star and fairly visible. 

Venus sets earlier each day ; at the end of the month only a few 
minutes after the sun. 

Mars is still to be seen, but only for a short time after sunset. He 
sets about two hours and a quarter after the sim at the beginning of the 
month, the interval gradually decreasing. 

Saturn is well situated for observation through the greater part of the 
night. 
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ASTRONOMICAL OCCUREENCES FOR AUGUST, 1871, 



DATE. 


Prinoipsl Oecurrencea. 


Jupiter's Satellites. 


Meridiau 
Passage. 


Tues 


1 

2 
3 

4 

5 

6 
7 

8 
9 

10 


b. m. 

6 14 

7 SO 


Sidereal Time at Mean 
Noon, 8h. 38m. 36*818. 

Conjunction of Mars and 
A Virginia 0° f N. 

Conjunction of Mercury 
and a Leonis (5m.*6) W. 


2nd Sh. L 


h. m. 8. 
16 17 


h. ni. 
Saturn 

938^-5 


Wed 


9 26 


Occultation reappearance 
of r' Aquarii (4) 






9 34-3 


Thiir 




bun's Meridian Passage, 
5m. 56*583. after Mean 
Noon 


2nd Oc. R. 


14 26 


9 302 


Fri 






1st Sh. I. 


16 13 


9 26*0 


Sat 


I 55 
5 »« 


Conjunction of Mars and 
a Virginis (i6m.*2) W. 

Coi^ unction of Mercury 
and p Leonis (3m.'4) 
W. 


1st Oc. R. 


16 27 


9 219 


Sun 










9 177 


Mon 


16 23 


C Moon's Last Quarter 






9 13-6 


Tues 










9 9*5 


Wed 






■- 




9 5'4 


Thur 


I548 


Occultation of Tauri (6) 
Reappearance of ditto 
Saturn's Ring : 
Major Axia=4o"*38 
Minor Axis=i7"89 






9 1*2 


Fri 


11 


12 41 

13 22 


Occultation reappearance 
of 6 Geminorum (6) 

Near approach of rj 
Geminorum (3^) 

Conjunction of Moon and 
Jupiter, 1° 32' S. 






8 57-1 


Sat 


12 
13 


22 58 


1st Ec. D. 


15 29 41 


8 530 


Sun 


19 8 


Conjunction of Moon and 
Uranus, i° 57' S. 


1st Sh. E. 
1st Tr. E. 


14 54 

15 37 


8 48-9 


Mon 


14 
15 










8 44*8 


Tues 


16 I 


# New Moon 
Illuminated portion of 
disc of Venus=o-307 
,, Mars=o-886 






8 407 
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DATE. 


Principal OccurrenoeB. 


Jupiter'B SatelUftes. 


Meridian 
Passage. 


Wed 


16 


h. m. 
o 27 


Sidereal Time at Mean 
Noon, 9h. 37m. 45-138. 

Conjunction of Jupiter 
and d Gemlnonim 
(8m.-4) W. 


- 


h. m. B. 


h. m. 
Saturn 

8"36-7 


Thiir 


17 
18 


19 32 


Coi^ unction of Moon and 
Mercury, 7° 5' S. 


2nd Ec. D. 


15 41 40 


8 326 


Fri 


1833 


Conjunction of Moon and 
Venus, 9° 54' S. 


1 Tr. I. 


15 28 


8 285 


Sat 


19 




Sun*s Meridian Passage 
3nL 30*228. after Mean 
Noon 


1st Sh. E. 
2nd Tr. E. 


13 33 
15 u 


8 244 


iSun 


20 

21 

22 
23 
24 




Venus at greatest brilli- 
ancy 


1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 


14 30 

15 19 

16 48 


8 20*4 


Mon 


245 


Conjunction of Moon and 
Mars, 5° 16' S. 


1st Oc. R. 


14 57 


8 i6-3 


Tues 


23 35 


) Moon's First Quarter 


3rd Sh. E. 
3rd Tr. I. 


14 20 
14 30 


Moon. 
5 79 


Wed 






• 




6 1*9 


Thur 










6 59*3 


Fri 


25 
26 
27 

28 

29 

30 
31 


8 13 


Coi^unction of Moon and 
Saturn, 1° 3' N. 






7 59*6 


Sat 


7 14 

8 20 


Occultation of x! 

Sagittarii (6) 
Reappearance of ditto 


2nd Sh. I. 
2nd Tr. I. 
2nd Sh. E. 


13 17 

15 6 

16 8 


9 1*2 


Sun 






IstSh.I. 


16 24 


10 1*9 


Mon 


12 30 
15 15 


Near approach of c 
Capricorni (4J) 

Occultation of k Capri- 
corni (5) 


1st Ec. D. 
1st Oc. R. 


13 45 23 
16 57 

13 10 

14 7 

15 7 


10 599 


Tues 


18 20 


Full Moon 


1st Sh. E. 

Ist Tr. E. 
3rd Sh. I. 


" 54*3 


Wed 




Saturn's Ring : 
Major Axis=39"-26 
Minor Axis=i7"*47 






12 450 


Thur 










13 326 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

AUGUST, 1871. 





Supplement 


Day. 


<[ — © 




Midnight. 
/ 


18 


.. 147 167 


19 


.. 134 4-4 


20 


.. 122 7*1 


21 . 


.. 109 17-3 


22 


. 96 i8-8 


23 


.. 83 I2'2 


24 


.. 69 58-6 


25 


.. 56392 


26 


.. 43 i6-2 


27 


• 29 53'4 


28 


• • 16 350 


29 


3 26*2 


30 


.. —9 27-9 


31 . 


...—22 3*3 



By W. R. Birt, F.R.A.S. 

Objects to be observed. ' 

I 

. . Mare Crisium, direction of the central ridges. , 

.. Cleomedes, Burckhardt, Geminus (a). . | 

. . Macrobius, Proclus, Mt. Glaisher (6). 

. . Mare Nectaris, eastern part. 

. . Aliacensis, Werner (c), Reaumur. ' 

Region north of Aristoteles. 

.. Sasserides, Pietel, Sassure. 

... Carlini, Sinus Iridum (<f), Lambert. 

.. Gassendi, group of central mountains (e). 

Anaximander, Galileo, Lehmann. 

. . Bettinus, Kercher, Wilson, 

. . Zuchius, Hansen, Bailly. 

.. Wilhelm, Humboldt, Phillips (/). 

.. Objects between the west limb and terminator. 

For additional objects consult the lists for April and June. 

The moon is now approaching a state of mean libration, which it attains 
about October 4, 187 1. From the 1 8th to the 24th of August, objects 
will be north and west of their mean places on the apparent disc. After- 
wards they will be south and east. As the morning terminator passes 
over objects with west longitude, the visual angle will be unfavourable for 
studying the interiors of large formations, but favourable for observing 
decreasing foreshortening. The state of the apparent disc on the 24th 
will not deviate greatly from that of mean libration. 

GUTTEMBERG AND StoFLER. 

In the English Mechanic, No. 326, June 23rd, p. 336, will be found a 
sketch of Guttemberg and its surroundings, by Birmingham, the dis- 
coverer of T coronae. See also the list for July note (a). Attention is 
particularly directed to an interior ring S.E. of the ring on the N.W. of 
Guttemberg, both were first recognised by Mr. Birmingham in 1869. A 
sketch of Stofler, by the same obesrver, will be found in the English 
Mechanic f No. 328, tfuly 7, p. 386. 

(a) Drawings and descriptions of these objects will be valuable. 

\b\ A high mountain near Proclus, named by the late Dr. Lee to commemorate 
the highest balloon ascent. 

(c) The Rev. T. W. "Webb announces that the bright spot in Werner, which 
according to Beer and Madler equalled if not exceeded Aristarchus in brilliancy, has 
certainly faded, and is now below many other luminous spots on the disc. 

id) The system of ridges fi:om La Place to Heraclides is well worthy of study. 

\e) Attention is directed to G^assendi, that its earliest illumination may be caught, 
as good drawings and descriptions of the interior are very desirable. 

(/) These formations very near the west limb may probably be seen, as by 
libration they are east of then: mean places. 
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OBSERVATIONS FOR AUGUST, 1871. 



MOON'S TERMINATOR. 



. Selenographic longitudes of the points of the Lunar Equator, and of 
60° of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 



Greenwich, midnight 6o°N. 



Sunset. 



6o°S. 



1 87 1. August I 



\ 



I 


... 4-68-6 



... +66*9 


... 4-652 


2 


564 


547 


52-9 


3 


44*3 


425 


407 


4 


321 


30-3 


285 


5 


200 


181 


l6*2 


6 


+7-8 


... +5*9 


•440 


7 


-4'4 


.. -6-3 


... -8-3 


8 


i6-6 


18-5 


205 


9 


288 


308 


32-8 


10 


410 


430 


450 


II 


53'2 


552 


57*3 


12 


65-4 


675 


696 



13 



-77*6 



—797 



Sunrise. 



-81 -8 



17 
18 

19 


... 4-49-1 
36-8 
246 


• • • 

• • • 


+51-3 
39*1 
268 


••• •+53-5 
41-3 

291 


20 

21 
22 


123 
4-o*i 

~I2'2 


• t ■ 

« • • 


146 
4-2-4 

-9-8 


16-9 
+4 7 

—TS 


23 

24 

25 
26 


244 
36-6 
48-8 

6ii 


• • • 

• • • 

• • • 

• • • 


22 

34*2 
464 
586 


197 

319 
44-0 

562 


27 
28 


73-3 
... -85-5 

Su 


• • • 

NSET. 


70-8 
-83-0 


68-4 
80s 


30 
31 


... +75*1 
... 463-0 


• • • 
« • • 


+ 72-6 
+60-5 


... +70-1 
..■ +579 



M. 
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ASTBOKOMICAL SEaiSTER— Subioriptioiii nenved by the Editor. 



To Sept. 1871. 

Cots worth, H. 
Hemming. Rev. 6. F. 
Jackson-uwilt, Mrs. 



T o Deo. 1871. 

Andrews, W. 
Banks, W. L. 
Fleming. Rev. D. 
Glover, B. 
Knott, G. 
Lee, Allen 
Noble, Capt. W. 
Smelt, Bev. M. A. 

July 24, 187X. Subscriptions after this date in our next. 



To Jan. 1872. 

Green, S. 
McAdam, J. Y. 

To March, 1872. 

B^ger, T. G. 

To June, 1872. 

Forest School, Waltham- 
■tow. 



Instruments, &c.y For Sale or Wanted* 

These Notices, which must in all cases be paid for in advance, are inserted at the 
rate of One Shilling for Twenty Words or under : half-price only will be charged 
upon repetition, if no alteration is required. When the address is not given, 
application may be made to the Editor, with a stamped envelope for reply, with- 
out which no answer can be ient—The Notice will be withdrawn should the payment 
not be renewed. 



FOR SALE.— A Telescope, by Slater, 6 inches aperture; 
6 ft. 6 in. focus. Equatorial mounting of the best description, with circles, &c. 
185 



FOR SALE.— Telescope, equatorially mounted, by Sltiggy of 
Manchester, 3f inches aperture, 5ft, 2 in. focus. With 3 Eyepieces, Diagonal 
Reflecting Prism, Ac., in oak case. 189 

FINE REFRACTOR FOR SALE, three inches clear aperture, 
by COOKE & SONS, of York ; and an Iron Equatorial Mounting, by TAYLOR. 
Engineer, Birmingham. With Eyepieces and two Diagonal Prisms for Sun and 
Stars. Price £21. igS 



WANTED, a Telescope, by a good maker, not less than 
7 inches aperture, and long focus, equatorially mounted. 186 

THE BEDFORD CATALOGUE.— Wanted, a copy of 
" Smyth's Cycle of Celestial Objects," in fair condition. IJK) 

TO CORRESPONDENTS. 



Several Papers are deferred for want of space. * 

A Correspondent asks, "Who was that Sir Michael Newton who 
attended Sir J. HerschePs funeral as chief mourner ? '* 

Erratum in No. 103, p. 168, line 7, for chime read drive. 

The Index and Title to the last Volume of the Register is, we regret 
to say, not yet ready, but we hope will soon be completed ; due notice 
will be given to Subscribers. 



The Astronomical Begrister is intended to apneir at the commencement of 
each month; the Subscription (including Postage) is fixed at Three ShiUincrs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, 
Parnham House, Pembury Road^ Clapton, £., not later than the 15th of the 
IConth. 



< < 

* * * 
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» 

ASTRAL ORIGIN OF THE CIPHER EMBLEMS OF 

k 

ASTRONOMY. 



By The Bev. J. H. Beoomb, Vicae op Houghton, Noepolk. 



Little, if anything, appears to be known as to the origin of 
the cipher emblems which express the Twelve Signs of the 

Zodiac. 

Desirous of ascertaining all that was known on the subject, 
the author asked one of the most eminent astronomers of the day 
for information. All that he obtained from so highly accredited 
an authority was, " That neither himself, nor did he think any one 
else could give a satisfactory answer to the question, the emblems 
appearing to have their origin in a very remote antiquity.'* 

As to astronomy itself, it was the opinion of Josephus, and 
more ancient authorities likewise, that this science commenced 
in the family of Seth, the son of Adam, (Josephus, B. I. c. 
TTT & rV. See also " Notes to GiU's Com. on Genesis," where 
the names of ancient writers— Jewish, Persian, and Arabian — 
are given as to the truth of this testimony.) Now, if the state- 
ments we find given in the authors referred to be true, it will go 
far to account for the fact, that so extremely little is known in 
our day of the origin of these emblems. Is not simplicity the 
characteristic feature of 'things most ancient? In the earliest 
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stages of our world's history, its inhabitants had comparatiyely 
but few speaking objects before their eyes, in the use of which, 
as by emblems, they could fitly express their ideas. For the con- 
venience of expressing by ciphers the Twelve Signs of the Zodiac, 
would not the ancient sages naturally have recourse to astronomy 
itself, in its suggestive starry configurations, and having, with a 
strong vision in a clear Eastern sky, caref uUy marked out in eacl^ 
of the Twelve Signs its own appropriate ciphers, have they not 
come down to us through a long vista of many ages ? 

Impressed with this thought, the author most carefully set to 
work to examine the starry configurations of the Twelve Signs, 
feeling assured if his theory was a right one, he would find that each 
one of the cipher emblems would be found to consist, or include 
at least, the chief est stars in each sign. The very close resemblance 
of the stars to each appropriate cipher may be seen on the plate. 
Surely such repeated copies, as one is from another, cannot be at- 
tributed merely to so many coincidences ; for let the objector, in 
any one of the instances drawn on the plate, make a transposition, 
that is, attempt to find the shape of one of the twelve cipher 
emblems in any other sign (taking in the chief stars) than that 
in which it ought to appear, and he will find his labour to be in 
vain. 

Plato in Oratylus says : " Names are pictures of things, having 
some resemblance to the things named." Applying the remark 
to the stars which give name to the sign Aries, we see some 
resemblance to the side horns of a ram, as given in its appro- 
priate cipher. In Taurus, likewise, the upper stars resemble the 
two horns of a bull. In Gemini, it is the uniting of two similar 
figures which gives one an idea of the twin-union. In Cancer, four 
circular stars give a notion of the crab. In Leo, not a faint con- 
ception is given of the attitude in which a lion stands when he is 
facing you. In the sbars of Virgo, we can trace no resemblance 
to a virgin, save that its chief star, Spica, seems carried as by a 
virgin. In Libra, the resemblance of its stars to a balance is 
plainly drawn. In Scorpio, nothing but the protrusion, as it were, 
of its chief star, Antares, as in its cipher, reminds us of the 
scorpion's sting. Sagittarius is shaped not unlike an arrow. In 
Capricomus, an imaginative person only will see any resemblance 
to the goat. Aquarius reminds us of the agitated waves' of the 
sea. In Pisces, one figure is drawn as in Cancer. It may repre- 
sent a fish when hent ; but, however this may be, taMng the 
twelve ciphers together, they either more or less resemble the 
objects they represent, and the starry configurations also of the 
Twelve Signs of the Zodiac. 

If the antediluvians found appropriate ciphers in the Twelve 
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Signs of the Zodiac to represent the signs themselves, it is but 
f;roing one step farther to say, that they found in the natural con- 
figurations of the constellations their one primaeval alphabet. 

That astronomy and the primaeval alphabet originated much 
about the same time, was an ancient belief, as it is by some 
Jewish Babbins in our day. In the December Number of the 
Astronomical Register for i'870, the author has given drawings 
from the stars of what seems to come extremely close to the true 
* primaeval alphabet. These drawings are now published by 
Macintosh. 



CORRESPONDENCE. 



N.B. — ^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



ON THE CONTEMPLATION OF THE SIDEREAL BE A VEN8. 



In the concluding lines of the Prolegomena to the ** Bedford Catalogue/* 
Admiral Sniyth says of the reader who has accompanied him through 
them — ** Armed with a telescope he may immediately employ his time to 
advantage ; and even if without one, his contemplation 01 celestial objects 
must have increased in interest." " Look up," said Richter, " and behold 
the eternal fields of light which lie around the throne of God ! Had the 
stars never appeared in the firmament, to man there would have been no 
heavens ; but he would have laid himself down to his last sleep in a spirit 
of anguish, as upon a gloomy earth, vaulted over by a material arch, solid 
and impervious." To the thoughtful person, even without optical ap- 
pliances, the survey of the heavens is indeed delightful ; and the well 
provided observer, too, will at times experience the enjoyment of leaving 
his instruments, and abandoning himself beneath the canopy of the skies 
to the contemplation of those " eternal fields of light " with which modem 
discovery has linked such wonderful associations. Not that one un- 
provided with the humblest telescope is precluded from useful observation. 
He can trace and map out, by careful alignments, the paths of planets 
and comets. He can note colours and magnitudes, and to some extent 
variations in the latter. Meteors, periodical and irregular, various 
phenomena in eclipses come within his reach : and he can rate his 
watch to a considerable degree of accuracy, by the disappearance of stars 
behind a building. But apart from all this, there is something soothing 
to the mind in the contemplation of the starry vault after the business 
and cares of the day are past. There is a music ih the spheres perceptible 
to the spirit, though not to the ear; and the grand but noiseless march of 
the constellations seems to reprove the often undue place we are apt to 
give to our terrestrial pleasures and pains. And, in the presence of such 
glories, do we not learn a lesson of humility; and is notasenseof our own 
littleness pressed upon us, that can find no better expression than in the 
inspired language of the Psalmist (Ps. viii. 8, 4) ? The honours, what- 
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erer they be, the rivalries and contentions of the worid must seem trifling, 
as we gaze upon the bright and distant orbs that shine in the immensity 
of space ; and whose general apparent fixity strikingly contrasts, as it 
ever has done, with the changealneness and the vicissitudes of mundane 
things. For we survey in the arrangement of the stars, the same, or at 
least the little altered, constellations beheld by the earliest observers of 
our race : and we are in a manner brought into fellowship with the host 
of astronomers of all aees who studied the stars before us, and read, so to 
speak, out of the same book. 
The contemplation, however, of the nocturnal skies, derives a vastly 

freater interest when we connect with it the light which modem science 
as thrown upon the scale of the visible universe. Illustrations are 
common in our astronomical books. Let us choose one which may be 
easily carried in the piemory, and let us take the distance of Neptune* 
as a modulus for that of the nearest stars The distance of Neptune being 
thirty times that of the earth from the sun, we shall find that an express 
train, moving at the rate of sixty miles an hour without stopping, would 
reach that planet in 5,219 years.f Supposing some such rapid locomotion 
possible, and that Enoch (born according to the common chronology, 
B.C. 3382) had availed himself of it when he was thirty-four years of age, 
he would but just now have arrived at Neptune ; and from thence he 
would behold the sun of the same apparent magnitude as Venus, when a 
morning or evening star, only immensely more bright. In the general 
aspect of the heavens, and configuration of the constellations, he would 
see no difference. The same star-maps he might have taken with him 
would serve there as well as here ; the comparatively small changes 
occasioned by proper motions in the five thousand years of his journey 
alone excepted. And supposing such a journey instantaneously accom- 
plished, a star would only suffer a displacement of half a minute of arc, 
at the most, from the position in which it would be viewed from the 
earth. This consideration, that the change of our point of view from the 
earth to Neptune would make no difference in the aspect of the heavens 
to the naked eye, is well calculated to give an idea of the vastness of the 
universe. 

Using now the modulus we have chosen to measure the distance of the 
nearest fixed stars, we find it must be, in round numbers, 6,900 times that 
of Neptune from the sun. But this, it must be remembered, is a mini- 
mum ; and very many, if not most, are probably far more remote. As 
far as spacci then, is in question, there would be room for not a few more 

Elanets in our system far more distant than even Neptune, without their 
eing disturbed by the attraction of the stars. The great comet of 
1680 recedes, it has been supposed, to a distance from the sun greater by 
more than twenty-eight times that of Neptune ; from which the apparent 
diameter of the sun would be only 2" ; and. the aphelion distance of the 
comet II. of 1844, to whiph a period of 100,000 years has been assigned, 
has been computed to be above 142 times the distance of Neptune fh>m 
the sun. These cometary calculations, however, are to be regarded as 
far from being entirely reliable. 

The enormous scale of the universe is also forcibly brought home to 
us, when we reflect that although we change our position every year in 



* The name given to the remotest known planet happens to accord well with the 
belief held by many of the Hebrews, and some of the Christian Fathers in a super- 
*celestial ocean, which has also appeared to some countenanced by various passages 
of Smpture. Ps. cxlviii. 4, Ac. 

t It would reach the moon in five months and a-half. 
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space more than 150 millions of miles — that beine the sun's rate of 
motion, together with the whole solar system — and although many of the 
stars themselves — probably all — are in motion, and some of them far 
more rapidly, the eye detects no change in the heavens, from year to 
year, or from century to century. Repose is in reality nowhere : not- 
withstanding that immense distances and universal motion would per- 
suade our vision that it is found among the stars. The Great Bear, 
Orion, and the Pleiades, are beheld by us as they were seen by the 
contemporaries of Job and Homer. 

If it is impossible to think of the awful space that separates our sun and 
the remotest planet, or comet, that owes allegiance to it, from the nearest 
" fixed " stars — space of a temperature intensely cold,* fiUed with the 
etherial medium, and traversed by numberless meteoric bodies and comets; 
occupied, too, in parts, perhaps, by masses of gaseous or nebulous matter 
— ^there is another consideration which enhances the interest with which 
we conte mp late the starry heavens, and that is their probably vast an- 
tiquity. We have not, it is true, the same sort of evidence that geolo&^y 
anordls of the enormous age of our own globe, yet the antiquity of the 
latter affords a fair presumption of a still greater for many other celestial 
bodies. It would seem also that the grandeur itself of the scale of the 
universe, and the time required for the revolutions of many of the mul- 
tiple stars is an argument either for a designed vast period of future 
duration, or one of past existence ; while both may very likely be true. 
The element of time, we might infer, would harmonise in its proportions 
with that of space. Some wotdd, probably, now at least hesitate to 
acquiesce in the conclusion of the elder Herschel in 1802, when he wrote 
as follows ; ** Hence it follows, that the rays of the light of the remotest 
nebulae must have been almost two millions of years on their way, and 
that consequently so many years ago this object must already have had an 
existence in the sidereal heavens, in order to send out those rays by which 
we now perceive it." But in the various stages of apparent condensation 
of the nebulae, from the diffuse mist to the perfect star, we still appear to 
behold in these wonderful bodies evidence of different degrees of high 
antiquity. In a paper in the ComhUl Mcigcucine for July, entitled, ** The 
Herscheis and the Star depths," the writer,f alluding to Sir William 
Herschel's later investigations, and in reference to *' different milky 
nebulae which seemed to oelongto different stashes of growth, from an ex- 
ceedingly faint and altbgether irregular nebulosity, to rounded nebulae, 
nebulae with faint centres, nebulae with bright centres, nebulae consisting 
almost wholly of a bright central light (the outer portion being scarcely 
discernible), and, finally, nebulous stars — this being the last recognisable 
stage in the progress to actual stars or suns," observes, " There is some- 
thing singularly impressive in the ideas suggested by this theory, whether 
as regards extension of space or duration of time.'* 

On the supposition that the stars are not older than the earth, it would 
only have been by degrees that their light, according to their various 
distances, reached it ; and, supposing that a human being existed in it at 
its first creation, he would have seen a sky void of stars ; and not till the 



* Estimated as not higher than — 6o<^; but supposed by some to be as low as 
— 80^, and by others even much less. 

t Jc^wumably one well-known as the author of various valuable works. He has 
done a good servioe in calling attention, in the above cited paper, to the importance 
of distinguishing between the earlier and more recent oonclusionB of our great 
astronomer. 
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lapse of many years would he have beheld it as we see it now.* From the 
beautiful passage (Job xxxriii. 7), however, it may be very well inferred 
that the stars, as well as the angels, had been created prior to the earth. 
Otherwise, for a long time the striking description (apart from Revela- 
tion), by Jean Paul Bichter, would have been realised ; and the glory of 
God would but in an inferior degree have been declared by the heavens, 
and his handywork shown by the firmament 

As the proficient scholar is not always occupied with questions of 
criticism, but can meet the ordinary reader on common ground in the en- 
joyment, for its own sake, of sucn works as those of Shakspeare and 
Homer ; so may the practical observer and the hard-headed calculator 
sometimes find, away from their especial provinces, the elevating pleasure 
in the simple survey of the heavens shared with them by the humblest 
star-gazer. It is good sometimes to read the spangled scroll, nightly 
unroUed to the view of all, in company with one's fellow men of ordinary 
intelligence and information. The eye need not always be at the telescope, 
nor the mind for ever engrossed with equations of condition. Some of us 
may be able to recall the early zest and eager delight with which we gave 
our minds to the sublime spectacle, and the transcendent associations of 
the heavens ; or we may remember the eclipse, or the comet, or other 
phenomenon, which induced our first attachment to astronomy, or revived 
the flame of an earlier love. Since then we may have been enabled both 
to see and to know a little more ; and it is well if subsequent learning, 
or mechanical routine, or calculations, familiarity with diagrams and 
figures, etc., have not in part impaired the freshness of our former 
feelings. Observatory and library are not essential, that we may listen 
pleasantly and profitably to the instruction which the star-lit heavens 
impart in a language intelligible throughout all the world. And with an 
acquaintance with astronomical facts, probably greater than the psalmist 
possessed,! our ear may appreciate even more sensibly than his, the 
sound of the harp-strings which goes out through all the earth. (Ps. xix. 
2—4) 

GEORGE J. WALKER. 



* "Dureste, si oette hypothese [of one sole creation], tout k fait contraire au 
eyst^me d*nne oration primitive et d'une organisation posterieuredes corps celestes 
qui en aurait ^t^ robiet, ^tait exacte, le spectacle que le ciel aurait presents aux 
premiers i^ea du monde, k Adam et a ses descendants, aurait 4t6 aussi eztiaordi- 
naire que sragulier. Le premier homme n'aurait pas vu, lors de sa venue sur la 
terre, une seme ^toile au ciel ; le soleil, la lune, et les plan^tes auraient ^t^ les seules 
astres, qu'il y auraient appersus et dont il aurait joui pendant les premises six an- 
n^s. An delk de cette epoque. les Stellas auraient commence k apparaitre sue- 
cessivement et dans un ordre inverse de leur distance k la terre. La vole lact^e 
n'aurait done pr^sent^ Taspect, qu'eile ofb*e actuellement, qu'au delk d'un c^*tain 
nombre de sidles. Ennn aujourd'bui encore des ^toiles et des n^buleuses 
devraient se montrer pour la premiere fois dans le ciel. II faut I'avouer, de par 
reilles oons^uenoes sont tout a foit inadmissibles ; d.h% lors on est en droit de rejeter 
la supposition qui y a donn^ lieu. La creation des ^toiles et des n^buleuses a done 

Srec^a(S la cr^tion de I'homme actuel d'un grand nombre de sik^Ies," etc. Marcel 
e Serres, De la Creation de la terre et des Corps Celestes. Paris, 1843. p. 17. 
t Kokhav, " star," in Hebrew and Arabic, is derived by Gesenius from the unused 
root Khavav, to roll up ; so that its literal meaning is a globe or ball. It is notable 
that there is only one other word derived from this root in the Hebrew Bible, 
Kabhony the name of a town in the tribe of Judah. Our own word star (as well as 
the Greek, asteer; the Latin, aster , astrum^ stella; the Persian, sitdrah; the Anglo- 
Saxon, steorra ; the German, •■ tern, etc.) is from the Sanskrit, tdrd (Zend, star€), 
ft^m the root stri, to strew. Compare Milton's, '* And sow'd with starrs the heav'n 
thick as afield."— Par. Lost, vii. Conclusions based on etymology are often preca- 
rious ; and it is only sug^sted with diffidence that the Hebrew word may possibly 
inaicate a primeval knowledge of the nature of the stars, which was not preserved 
in the Arian branch of the human race. 
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DESIDERATA. 



Sir, — I have no doubt that the intimation of "Habens ** will be re- 
ceived with satisfaction by a considerable number of amateurs, whose 
zeal exceeds their pecuniary resources. I cannot, however, quite under- 
stand how a lo-incn pendulum can be made to beat seconds. I should 
have fancied that it would have beaten half seconds rather. I am 
familiar with Dent's Dipleidoscope, which scarcely seems to me to obviate 
the necessity for a cheap form of transit. Of course, if the observer 
should happen to be on the spot at the precise instant of apparent noon, 
and the sun should happen to he shining, the Dipleidoscope is as elegant and 
accurate an instrument of the sort, as need be wished for. I confess, 
however, to a personal feeling as to the desirability of having the 147 
Nautical Almanac stars to select from ; and here the Dipleidoscope cer- 
tainly can hardly be said to be practically available. 

I am sure that Mr. Hind ought to be truly grateful to (that very Earl 
Russell of Astronomers^ Mr. G. J. Walker, for his able advocacy of the 
** Best and be thankful policy, in connection with the publication over 
which he presides. ''The Eclipses of Jupiter's Satellites," says the 
Nautical Almanac, on the very page where Mr. W. quotes, " especially of 
the first, afford us perhaps the readiest means of determining the longi- 
tude.'' Just so ; and yet we are told that this is a ''question of ... . 
no navigational value ;" that we must hope that the errors ** are ap- 
proaching their maximum" (on the principle, I suppose, that "when 
things get to the worst they are sure to mend"), and so on. If, then, I 
comprehend Mr. Walker's notion, it is that observations should continue 
to be made, and suffered to accumulate, at Greenwich, until some Swede, 
or Frenchman, or German shall take it into his head to utilise them, by 
calculating fresh tables from them ; and that then — but not till then — 
the Nautical Almanac computers are to employ improved data for the 
emendation of the terribly misleading pages which are now published 
year after year, malgre Mr. Walker, without any warning at alL Verily 
this comes to what I said, about the sole duty of the Superintendent 
consisting of seeing that his subordinates do not take out the wrong 
logarithms. Will Mr. Hind himself, in words, accept and defend this 
definition of his position ? 

I am, Sir, obediently yours, 

3rd August, 1871. EGENS.. 



Sir,— I feel very sorry for **Haben8* " knowledge of the requirements of 
practical astronomical horology, when he recommends such a sidereal 
clock as he describes, with a lo-inch pendulum and chronometer escape- 
ment, and if it is a spring clock, as I suspect it is, the bare idea of 
recommendii^ it for astronomical purposes is simply absurd. A far 
superior tim^eeper can be had in any old eight-day long cased clock 
with 40-in. pendulum, driven by a weight, which can be ** picked up" in 
almost any of the second-hand shops for less money than the sum named 
by " Habena,'' and I would suggest to Mr. Cocks, of Wells-next-the-Sea, 
that he should give up the idea ©f such a thing for astronomical purposes, 
for I am convinced that a clock can be produced for 5/, with a Grraham's 



2o8 Correspondence. 

dead-beat escapement, which is far easier to make, and therefore cheaper, 
simpler in its action, not so liable to derangement, and for time-keeping 
is only rivalled bj the more expensive gravity escapement, a compensated 

Sendiuum consisting of a deal rod and a lea[aen bob 14-inches high, and 
riven by a weight, with maintaining power. The rate of such a clock 
as this is very little inferior to that of the best Beg^ilator costing 40/ or 
50/, or more. 

I am, Sir, yours, &c., 
Whitburn, near Sunderland. JOHN G. ALLISON. 



TBS NAUTICAL ALMANAC. 



SiB, — In connection with a letter in your pages wherein Mr. G. J. 
Walker does me the honour to refer to me by name, I would merely 
observe that I do not believe that my acquaintance "with the whole 
history of the perturbations of Uranus, leading to the astonishing dis- 
covery of Neptune/' would disappoint even his expectations; inasmuch 
as I have read (for my sins) almost every word, I think, that has ever 
been published on that subject in the English language. I must add 
though that the errors in the tabular place of Uranus are perfectly well 
known, and their direction sufficiently well ascertained to have enabled 
the computers of the pages of occuftations in the Nautical Almanac to 
have introduced a supplementary correction ; the more especially as the 
times given are those about which the occultations are to he looked out 
for, I never dreamed that this correction had not been made, that it was 
not only shown in what a perfunctory and purely mechanical way the 
work is done. And again, with regard to Jupiter's Satellites, with 
reference to the eclipses of which Mr. Walker makes the remarkable 
assertion that they have *' no navigational value.*' Why the very Nautical 
Almanac prefaces its caution by saying, that *' The Eclipses of Jupiter*s 
Satellites, especially of the first, afford us, perhaps, the readiest means 
of determining the longitude ; " and I can certify that the disappearance 
of the first-^and even that of the second— in a telescope of less than two 
inches in aperture, is a very sharply defined phenomena indeed. There 
are plenty of nights on board ship upon which these eclipses might be 
perfectly well observed. They are by no means in this respect like 
occultations and transits, with regard to which the Nautical Almanac 
goes on very truly to remark. " The instruments required to observe them 
with anythmg like precision will preclude the possibility of their ever 
becoming available at sea ; " and therefore to say that they are, per se, of 
** no navigational value," is I think, to use a delicate expression, a little 
exaggeration. That they are valueless <Mt present arises from the fact 
that the predicted Greenwich times of their occurrence are so inaccurate. 
Looking over a volume of the Greenwich Observations with my friend, 
the Astronomer Koyal, we found, if my memory serves me, more than 
one instance of Satellite being at least nineteen seconds wrong ; and an 
error of these dimensions would lead to some very funny map making 
indeed, to say nothing of landing ships on reefs — et id genus omne. 

I admire the Nautical Almanac, I think, quite as much as Mr. Walker 
himself ; but I do not therefore think it perfect, nor conceive that the 
interests of science will be best served by placing it on a pedestal, and 
falling down straightway before its imase. W hat defence of its present con- 
dition, jesting remarks penned by Professor de Morgan in 1836 constitute 
I fail to see. If we only carry out your correspondent's principles in 
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their integrity, we may well look forward to bequeathine^ our national 
ephemeris intact (blunders and all) to our great-grandchildren. I trust, 
for the sake of English Astronomy, that a less consenrative spirit will 
prevail. Much as I value the privilege of the acquaintance of " Mr. 
Micawber," I confess my utter want of »ith in his theory of waiting '* for 
something to turn up.'' 

I have the honour to be, Sir, 

Your obedient servant, 
Forest Lodge, Maresfield, Sussex. WILIilAM NOBLE. 

August 9, 1871. 



THE NEXT TOTAL SOLAR ECLIPSE. 



To the Editor of the Times, 

Sir, — On the occasion of the eclipse of the sun in December last there 
were frequent inquiries as to the date of the next solar eclipse which will 
be total in England. I am not aware that any one was in a position at 
that time to reply to these queries. It was known from the calculations 
of Hallaschka and others that during the present century there could be 
no such eclipse, but with the exception of one or two dates in the ensuing 
century which had been vaguely assigned, and which have proved to be 
errolieous, I believe no attempt nas been made to ascertain this date, or, 
at least, that no results of the attempt have been published. The un- 
certainty thus attaching to the subject, though one of mere curiosity to 
the present generation, has induced me to undertake a systematic and 
careful examination of future eclipses with the immediate object of dis- 
covering the one in question, and 1 now forward you the principal results. 
In this inquiry I have examined accurately many eclipses, in which the 
central line has not eventually been found to pass over this country, it 
being very difficult in certain cases to determine, without a rigorous com- 
putation, now the tracts would run. For the sake of brevity I shall here 
allude only to two or three such eclipses. 

During the first half of the 20th century I have not found the phe- 
nomenon of which I was in search. The eclipses in which the central 
line approaches nearest to our shores are the following:— That of 
August 30th, 1905, when entering Spain, near Corunna, and passing 
over Madrid it launches into the Mediterranean, at Valencia ; that of 
August 2 1 St, 1 9 14, when, meeting the coast of Norway in latitude 
64^ degrees, and traversing Nykoping, south of Stockholm, it arrives on 
Prussian territory, at Memel, whence its course is over the south-west of 
Russia ; that of February 3rd, 191 6, which will end at sea, 9^ degrees 
west of Greenwich, and latitude 49^ degrees ; and that of 1925, January 
24th, passing off near the Faro Isles. On the 30th June, 1954, indeed, there 
will occur an eclipse, wherein the zone of totality just touches the British 
islands ; it includes the northernmost of the Shetland group. At the 
northern extremity of the island of Unst I find the last ray of sunlight 
disappears at about oh. 23m. p.m. local time, and the total eclipse con- 
tinues 2m. 20s. This eclipse of June 30th, 1954, is consequently the 
first in which totality can be witnessed in any part of the British 
islands, but to discover an eclipse that will be total in England I have 
found it necessary to continue the calculations to nearly the close of the 
same century. Such an eclipse (according to my investigation) will not 
occur until the nth of August, 1999, when the circumstances will be 
nearly as follows : — The central and total eclipse will enter upon the 



2 1 Correspondence. 

earth's surface in the southern part of the Gulf of Mexico ; thence 
trarersing the Athintic, it meets the English coast at Padstow, in Corn- 
wall, and crossing the south of Deron enters the Channel at Torquay 
(which will be the most farourable place for obserration in this country), 
and passing over the Eddystone, reaches France about 15 miles east of 
Dieppe. It will be central and total, with the sun on the meridian some 
25 miles south-west of Pesth, and traversing Asia Minor, Persia 
(at Ispahan), &c., will finally leave the earth's surface in the Bay of 
Bengal. At Torquay the first contact of limbs or commencement of the 
eclipse occurs at 8.23 a.m., local mean time, and the last contact at 1 1.20 a.m. 
Totality begins at loh. om. 43s., with the sun at an altitude of 48 degrees, 
and continues 2m. 4s. At Plymouth the duration of total eclipse is 
im. 583., at Weymouth im, 55s. The southern part of the Isle of "Wight 
falls within the northern limit of totality according to my calculation. 

The last total solar eclipse, visible in London, occurred on the 3rd of 
May 1 715, and was successfully observed in the metropolis and at many 
other English stations. In drawing the attention of the Boyal Society to 
this eclipse. Dr. Halley mentioned that since the 20th of March, 1 140, he 
could not find any one that had passed over London, though in the mean- 
time the moon*s shadow had frequently crossed other parts of the country. 
The natural inference from this remark has been that the eclipse of 1 140 
was total in London, though Halley does not state whether he was guided 
by historical authority, or by a calculation of the circumstances from the 
solar and lunar tables. The eclipse is recorded by William of Malmes- 
bury : '* While persons were sitting at their meals the darkness became 
so great that they feared the antient chaos was about to return, and upon 
going out immediately they perceived several stars about the sun." The 
Saxon chronicle refers to it in similar terms. I have calculated the par- 
ticulars of this eclipse, introducing the last value of the secular acceleration 
of the moon's mean motion, so that my results should very closely 
represent the circumstances of the phenomenon as it actually occurred. I 
find the eclipse was not total in London. The central line entered our island 
at Aberystwith, and passing^ near Shrewsbury, Stafibrd, Derby, Notting- 
ham, ana lincoln, reached the German Ocean ten miles south of Saltfleet. 
The northern limit of the total eclipse passed near Holyhead, Bradford, 
Leeds, and York, and left England between Filey and Flamborough 
Head. The southern limit met the coast of Glamorgan below Swansea, 
and passed over Monmouth, Northampton, Huntingdon, and Norwich : 
consequently, the nearest approach of the total phase to London was at a 
point on the borders of Northamptonshire and Bedfordshire. By a special 
calculation for a point near Stafford, about the centre of the path across 
England, I find the total eclipse began at 2.36 p.m., local mean time, and 
that the sun was hidden 3m. 26s., while at an altitude of more than 
30 degrees. 

The ** stars about the sun,'' remarked by our forefathers, were probably 
the planets Mercury and Venus, then within a degree from each other, 
and 10 degrees west of the sun, and possibly the bright stars in the 
constellations Pegasus and Adromeda, forming what is frequently called, 
** the square of Pegasus. Mars and Saturn were also at that time within 
a degree from each other, but very near the western horizon. 

It is therefore necessary to look further back than the year 1 140 for 
the total solar eclipse in Ix)ndon next preceding that of 1 715. I greatly 
doubt if, excepting the eclipse of August nth, I999t described above, 
there can be ^ny total solar eclipse visible in England for 250 years from 
the present time. I am. Sir, your most obedient servant, 

Mr. Bishop's Observatory, Twickenham. J. R. HIND. 
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METEORS, 



Dear Sir, — ^Last evening (Thursday), between the hours of nine and 
ten, whilst watching the stars with a few friends, we were astonished by 
seeing no less than 42 falling stars, the majority of which were of con- 
siderable size and brilliancy, leaving behiqgl them a trail of light visible 
some seconds after the disappearance of the star. They nearly all 
travelled in a southern direction, and started between Cygnns and 
Hercules. At 10.13 a most brilliant meteor of intense blue colour started 
from the star y in Ursa Major, and travelled very slowly till it reached 
Arcturns, when it suddenly disappeared. The sky was lit up to such a 
degree that we could see the stars only faintly. At 11.30, a lady friend 
saw another similar one, which started from the direction of the Dolphin, 
and travelled to Oapricomus. I should be glad to know if these meteors 
have been noticed elsewhere. The weather the last few days has been 
most oppressive, and this may account in some way, I suppose, for the 
appearance of these meteors. 

I am, dear Sir, yours obediently, 

Pen-y-maes, Hay, S. Wales. HENRY COX. 



Several observers have noted a large number of August meteors, which 
have been this year of considerable frequency and brightness. 



DOUBLE STARS, 



Sir, — ^I have the pleasure to send you the results of some recent 
measures of double stars, in the hope that they may be of interest to 
some of your readers. The measures were taken with a filar micrometer, 
attached to my 7^ inch Alvan Clark Refractor. The column headed N 
gives the number of nights on which the observations were made. 



Star's Name. 


Angle of Pos. 


Distance. 


N. 

3 
3 
3 
5 
4 
5 
3 
3 
3 
3 
3 


Epoch. 


y Leonis 

y Virginis 

S 1785 (Bootis) ... 
jj Coronae Bor. ... 
9 Coronse Bor. ... 

^ tLercnlis 

2 2120 (Herculis) 

$ Herculis 

70 Ophiuchi 

6i Cyg^i 

^Aquarii 


U2°*82 

.i59°79 
199° 23 

45°-85 

195 34 

i83°-33 
263°*33 

i8o***27 

94*»-92 

"3°-44 
333 -61 


3'*033 
4 -492 
2';;544 
i"-oo3 
3"-228 

l"02I 

3"-866 

i9"*332 
4"*30i 

i9"-i67 
3"*348 


1871-38 
1871-38 

1871-38 
1871*54 

1871*53 

1871-54 
1871*51 

1871*60 

1871*59 

1871*60 

1871*61 



y. Zeonis. Colours, "A," full clear yellow. "B," cool grey green. 
The decided green tint of " B " always strikes me as peculiar. 

y. Virginis. Although I have taken the northern star as my ''A," it 
appears to me rather the less of the two, and of a rather deeper yellow. 

2.1785. A binaiT. The angle increasing— the distance decreasing. 

}|. Corona Bor, The distance is, I believe, now decreasing. 
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9, Corona Bor. I have noted the colours of the components — white 
or very pale yellow, and clear sky-blue. 

^. Herctdu, The distance was measured on four nights only. ' The 
colour of " B," to my eye, is a full deep orange, with almost a brown 
cast. But for the depth of tint, the measurements would present more 
difficulty with my aperture, a^the small star falls on the first bright ring 
of the primary. 

2. 21 20. A binary apparently. Mags. "A" 7, "B" lo. The tint of 
"A" is peculiar. I have noted it "tawny" "or "/>a& yellow with rosy 
Jltuh,** The colour of " B " is a fine deep clear blue. 

S, Herculis, Colours pale yellow, and ruddy purple. 

70 Ophinchi. Colours pale yellow, and ruddy lilac. 

61 Cygni, Both stars orange yellow, the smaller rather deeper in 
tint than the larger. 

I am, Sir, yours faithfully, 

GEORGE KNOTT. 
Woodcroft Observatory, Cuckfield : 
August 16, 1871. 



THE GREAT NEBULA OF ETA ARGUS. 



Continued from No. 104, page 195. 

It is not surprising, then, that Mr. Powell, who appears to have been 
the first to notice change in the nebula attributed it to his comparatively 
small telescope, and did not then publish his observations. Amongst his 
photometric observations of Eta are found the notes about the nebula. 
" March 23, i860, nebula about Eta Argus magnificent;" "April 15, i860, 
nebula much fainter than formerly ;'* " March 23, i860, again. Eta is in a 
rough sketch placed outside the bright portion of the nebula." And the 
lemniscate is described as a channel. Several entries follow, noting 
openness of the lemniscate on the south, and greatly diminished brightness 
of the nebula. " April 4, 1862, Eta Argus beautifully round and clear out 
of the lemniscate altogether ; two patches of nebula with passage between 
them to the left or preceding;." 

These were not published till May, 1864 (R.A.S. Notices), after Mr. 
Abbott had published his observations ; to Mr. Abbott is therefore due the 
credit of first publishing notice of a change in the appearance of the nebula. 
He had been observing the star for a number of years ; but the first obser- 
vation on the nebula that I can find is dated May 23rd, 1863, and runs 
thus : " A drawing made of the object Eta Argus quite distinct within the 
dark space.'* This was given to the Boval Society of Tasmania on the 
9th June, 1863, in a paper on the " Variable star Eta Argus." 

A further remark occurs m that paper to this effect : " Comparing the 
present description with the Cape drawing, it will, I think, appear con- 
clusive that the apparition of the surroundmg nebula is also variable. The 
open space given in the Cape Monograph, and also in the last edition of 
the outlines, is somewhat in the form of a dumb-bell compressed in the 
centre, and surrounded with nebula, in the most dense part of which is 
situated Eta Argus. The appearance of the open space now assumes the 
form of a crooked billet, wide in the centre and open at both ends, with 
Eta Argus situated i'-^ within the open space or dark part, and sur- 
rounded with an almost innumerable quantity of brilliant stars, some 
of a blue and some of a ruddy colour." 
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In May, 1868, some additional obserrations and a drawing by 
Mr. Abbott were published in the R. A. S. Notices. Sir John Herschel 
was Tery much interested, and carefully compared the drawing with his 
own in every possible way ; he could not, however, identify any of the 
stars, and could make nothing of the drawing. 

In R. A. S. Notices for 1868, he remar||p : — '* It is much to be wished 
that some southern observer, furnished with an equatorially mounted 
telescope, would without further delay set to work and map down the 
stars visible within this most interesting area, down, at least, to the tenth 
or eleventh magnitude. P.ossibly, I may have done Mr. Abbott injustice 
by assuming that his diagram is intended to convey any delineation at all 
of the stellar contents of his fields of view ; or anything beyond the forms 
of the nebulous masses as existing among scattered stars. But the ques- 
tion once raised is of the last importance, and must be settled. The 
question here is not one of minute rariations in subordinate features, 
which may, or may not be attributable to differences of optical power in 
the instruments used by different observers, as in the case with the 
nebula in Orion (the only one at all comparable with it in magnitude, 
complexity, and brightness), but of a total change of form and character — 
a complete subversion of all the greatest and most striking features, 
which reminds us more of the capricious changes of form and place of a 
cloud drifted by the wind, than of anything before witnessed in the 
sidereal heavens." 

In August of the same year Lieutenant Herschel, having gone out to 
India in charge of one of the Eclipse expeditions, took the opportunity of 
observing Eta Argus nebula. At his fatner's request fifty of the principal 
stars were measured, and identified with stars in the Cape Monograph 
without difficulty ; and several drawings were made of the nebula, 
showing an enclosed space near Eta, and other features much more like 
the Cape drawing than Mr. Abbott's. He remarked, also, the increased 
visibility of the nebula, but said there did not appear to be any very 
remarkable change in the distribution of the stars or nebula so far as the 
part immediately around Eta is concerned. R. A. S. Notices for 1869. 

In 1869 Mr. Le Seur turned the large Melbourne reflector upon this 
nebula, and with the speculum, as it then was, could not recognise any 
nebula immediately round Eta, which was consequently thought to be in 
the dark space. I have not seen his drawing, and cannot, therefore, say 
what features he noted ; before he left he repolished the speculum, and 
the telescope now performs much better. With it Mr. M'George has 
been able to see that Eta is still in the nebula ; and in his drawing, which 
includes only the nebulous mass in which the lemniscate is situated, shows 
the very dense part near and north of Eta, the enclosed space, and some 
remarkable minor details at a point about 17 s. preceding and 80'' north 
of Eta, which are changing rapidly. 

It thus appears that, up to the end of 1870, no one had complied with 
Sir John HerschePs request, but that all the observers had confined their 
drawings to the nebulous mass in which the lemniscate is situated, and 
neglected the branches. My first intention was to do the same, for the 
difficulty of representing such a complicated nebula is very considerable, 
but I noticed such changes in the branches that I was induced to examine 
carefully all- that is included in the Cape drawing, and to attempt to 
represent greater part of it. 

I determined last year to examine this object, believing that when 
such a subject it under discussion, all who have the means of furnishing 
information should do so, and because the Sydney refractor is in defining- 
and light-gathering power nearer to the reflector with which the Cape 



L 



214 ^^ Great Nebula of Eta Argm. 

drawing was made, than any which has since been directed to the 
object. 

From many trials on close double stars I find this instrument quite 
equal in defining power to the eighteen-inch reflector, but of course not 
equal to it for reyealing minute stars. 

Unfortunately in August last Eta Argfus was too low down to admit 
of any satisfactory obseryatioA, and I was obliged to defer it to January 
this year ; when I took every farourable opportunity of observing it, and 
completed the drawing earl^ in March. The observations were taken 
after the object had attained an altitude oi 50° up to 64°. 

" Of the 108 stars in my list I was able to identify 104 with those in 
the Cape list ; of the remaining 4— one. No. 25, is very small, and forms 

{)art of a triangle close to Eta. In 1834*8 it was probably hidden by the 
ight of Eta. Another, No. 32, is in the dark enclosure, and very small 
indeed, I am inclined to think it is variable, from comparisons made with 
four faint ones near Eta. Another, No. 68, must, I think, have appeared 
since 1834-8, for it is now a conspicuous star, about tenth magnitude, and 
I am convinced could not have escaped Sir John HerscheFs wondeifully 
accurate survey ; and the fourth. No. 92, 1 have since found is No. 142 H, 
an error of 10 s. havine occurred in recording the right ascension, which 
should be 135 s. instead of 145 s. 

'* Of the magnitudes of stars, it is beyond doubt that several of those in 
the Cape list have changed, and are therefore variable as well as Eta. 
Mr. Abbott speaks of change but gives no particulars. Lieutenant Her- 
schel also remarked it, but has not given particulars. Mr. Tebbut, whose 
accurate observations since 1854 on Eta enabled Professor Xoomis to 
correct the period of its variation, noted change in some of the stars in 
1868, and, in the recent conmiunication to the K. A. S., notes particularly 
the changes I have remarked in the largest stars, neither of us being at 
the time aware of the other's results. 

'* In 1834-8 No. 71 was sixth magnitude. No. 72 seventh magnitude; now 
No. 72 is fully half a magnitude larger than No. 71, so that at least one 
must have changed, and it is remarkable also that the nebula has almost 
faded from these two stars, as from Eta. No. 105 was sixth magnitude, 
and No. loi seventh magnitude; now both are seventh magnitude, and equal 
to No. 71. Yet all these stars are much brighter than the other seventh 
magnitude stars of the Cape list, viz., Nos. i, 2, 291, 300, 51 B=403, 
59 R=844, and 1215. I^would not, however, lay too much stress upon this 
until it is known whether all the seventh magnitudes in the Cape list 
were equal, for, if not, it may be that only Nos. 71 and 105 have changed. 

" As to the colours of the stars near Eta, they are, in my estimation, 
pale indeed compared with k Crucis ; and if in 1865 bright enough to 
merit Mr. Abbott's remark, * that although Sir John Hirschel has not 
overdrawn the beauty of k Crux, the object Eta Argus is much more 
superb,' they must have faded wonderfully since, for I only remarked 
colour in two beside Eta, and both were red. Dr. Wright, who has 
examined both objects with an 8^inch Browning reflector, failed to 
detect anything striking in those near Eta. I have measured several of 
the double stars, and have not yet found any evidence of ansular motion. 
During my first evening's observation I carefully measured ue diflerences 
in B.A. and declination of 54 stars from Eta. With a fine parallel wire 
micrometer, a sheet of paper four times the size of the Cape drawing was 
taken, and lines drawn on it to the same angular »cale ; but twice the 
distance apart upon this, the 54 measured stars were carefully laid down, 
and the drawing of the nebula then proceeded with. The sheet was kept 
on a desk near the telescope, and as each outline was traced with the 
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telescope amongst the measured stars, it was laid down on the sheet. 
When in order to define the positions of particular parts other stars were 
required, these were measured and the drawing proceeded with. The 
bright wires on a dark field of the micrometer were also found yery use- 
ful in guiding the eye, and in three places used to measure the distance 
of the definite parts from Eta." 



18 THE WORLD ROUND OR FLAT i-- A SCIENTIFIC WAGER, 

SECONDARIES' COURT, GUILDHALL, JULY 27. 

{Before Mr. Ebbb). 

WALLACE y. HAMPDBN. 

This action arising out of a scientific wager, between John Hampden and 
Alfred Russell Wallace, as to whether the earth is "round or flat,'' was 
decided this morning. 

Mr. Edward Clarke (barrister) applied under a writ of inquiry for 
damages issued in this cause, consequent upon judgment going by default 
against John Hampden. The learned counsel, in a lucid statement, explained 
that an action which had been brought by Mr. Wallace aeainst Mr. Hamp- 
den, for a gross libel that had been published and circulated by the defendant, 
had been suffered to go by default, and that the plaintiff in consequence 
sought the damages he was entitled to. Mr. Wallace, he said, was a gentle- 
man of high reputation, and was a member of several learned and scientific 
societies. He became acquainted with the defendant at the end of last 
year, through a challenge that he published, offering to stake £500 against 
£500 of any other scientific man, and to prove that the world was a flat 
body and not round, as was generally believed to be the case. Finding 
that some time elapsed before his challenge was noticed, he went further, 
and stated that scientific men knew they were g^ty of an imposition in 
propounding the round theory, and that they were in consequence afraid 
to take up the challenge. Mr. Wallace subsequently answered the 
challenge, and lodged his £500 with that' of Mr. Hampden's, at Coutts's 
Bank, to be drawn out and handed over to the party in whose favour the 
arbitrators decided after the proposed experiments had been gone through. 
The defendant proposed that the experiments should take place at the 
Bedford Level. Mr. Wallace was quite content, and the trial was accord- 
ingly .proceeded with. It was very simple. There were three long staves 
of equal length. One was placed on the Bedford Canal, another was 
placed at a distance of three miles, and the third also at the same distance. 
A telescope was employed, through which it was clearly and unmistake- 
ably perceived that the centre stave was five feet above the line of the 
telescope, which at once proved that the water was not flat, but oval. >J r. 
Hampden accordingly expressed himself satisfied, and the money was 
paid over to Mr. Wallace by Mr. Walsh, of the Field newspaper, who 
had stood as referee. Some time after this Hampden issued a publication 
of his own, in which he denounced Mr. Wallace as a " liar," a " swindler," 
and everyUiing that was bad, persisting at the same time that his (Mr. 
Hampden's) was the correct theory. The libels, which were of the grossest 
nature, were aggravated by the defendant asserting that Mr. Wallace was 
afraid to go into court. Mr. Wallace had been eminently forbearing, but, 
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owing to the persistence of Mr. Hampden, was compelled to take the 
present steps for his protection. 

Mr. Wallace was called, and stated that he had experienced a great 
deal of annoyance in consequence of Mr. Hampden's conduct ; and the 
jury, after a short deliberation, found a Terdict of £600 for the plaintiff. 



New Planet. — Professor 0. H. F. Peters, of the Lichfield 
Obserratory, Hamilton College, announces the discovery of a small 

filanet, the 1 14th in the group of asteroids, at 3 a.m. on the 25th of July, 
t was observed in 21 hours 43 minutes right declension, and 10 degrees 
12 minutes south declension, having moved in 24 hours 45 seconds in the 
former co-ordinate, and 4 minutes and 20 seconds toward the south. Its 
magnitude is estimated between 12 and 13. * 



The Augost Meteobs. — On Thursday night (Aug. loth) it 
was expected that there would be a display of meteors. At midnight 
the heavens were uniformly dark, and there was no moon visible, but the 
meteors did not appear. The August meteors, though almost forgotten 
during the past few years through the attention which has been bestowed 
upon the November showers, are famous among observers of meteoric 
astronomy. Professor Alexander Herschel, son of Sir John Herschel, 
made a discovery in 1866, respecting the August meteors, which serves 
yet further to enhance the interest of the display. Studying; them with 
a spectroscope, he found that some of them are evaporised during their 
flight through our air, and that they consist in large part of the vapour 
of sodium, the chief element of our common salt and soda. Many of the 
meteors, he tells us, " are nothing else but soda flames, fbr a great pro- 
portion (that is to say, the latter portion) of the time they continue 
visible." Their condition is then exactly that of the flame of a spirit- 
lamp, newly-trimmed and largely dosed with a supply of moistened salt ; 
a strange fact truly, and to be had in remembrance as we watch the 
streaks left by the meteors slowly fading from view. Those sodarflames 
scarcely accord, perhaps, with our ideas of favourable conditions under 
which seed-bearing meteorites might plant life, either on our own or on 
other worlds. Yet ideas scarcely less strange are suggested by the 
consideration of what must needs happen with the vaporised sodium. 
As it cools, the vapour becomes sodium dust, and as such it sinks through 
the air and falls in the lightest of showers on land and sea. For count- 
less ages this has happened. Not the August meteors aloi^e, but 
upwards of a hundred meteor systems (for so many have been recognised 
by Heis and Alexander Herschel) have poured their tribute of matter 
(not sodium alone) from outer space upon this globe, not only durin? 
the period of man's existence, but doubtless for ages before he appeared 
upon the earth. If we have not here the seeds of life conveyed to the 
earth from interplanetary and interstellar space, we have a supply of 
many materials which help to support life. So that not only may man, 
as Humboldt remarked, actually touch (in the aerolite) a non-telluric 
mass which has for ages traversed space, but he may utilise in his daily 
work, and even consume in his daily food, the substance of bodies which 
once traveUed beyond the most distant planets, or even circled for ages 
around other suns than ours. — Scotsman. 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

SEPTEMBER, 1871. 



By W. R. Birt, F.R.A.S. 





Supplement 


Day. 


<r — ® 




Midnight. 


17 • 


t 

■ ■ 138 51*1 


18 . 


• 125 437 


19* . 


.. 112 34*2 


20 . 


. 99 249 


21+ . 


. 86 17-1 


22 


■ 73 11-5 


23 • 


60 91 


24 . 


. 47 ii*o 


25 .. 


• 34 19*3 


26 .. 


. 21 36-6 


27 .. 


• 9 57 


28t .. 


. -3 10-5 


29 .. 


.—15 100 


30 .. 


. 26 52*1 



Objects to be observed. 

.. Picard, A and B Mare Crisium. 

.. Fabricius (a), Mesius, Steinheil. 

.. Theophilus (Jb). Cyrillius, Catharina. 

.. Ariadseus, Silberschlag, Hyginus (c). 

.. Mare Serenitatis (cf), Sulpicius, Gallus. 

.. Herschel I. (e), and region to the N. 

.. Parry, Boupland, Fra Mauro. 
Plato, the Hartwell ledge (/). 

.. Furrow from Tycho to BuUialdus. 

. . Hippalus craters on the interior. 

. . Three bright craters W. of Hipparchus. 

.. liiapeyrouse, Ansgarius, Behaim. 

.. Langrenus, Vendelinus, Petavius. 

.. Fabricius, Janssen, Melius. 

For additional objects consult the lists for May and July. 

* Summer solstice, N. hemisphere. 

f On the 20th and 21st the disc differs but little from a state of mean 
libration. 

X Evening terminator. — The objects specified on the 28th, 29th amd 
30th are seen under the evening illumination. 

(a) On the S. of Fabricius is a large depression -with an elongated central elevation* 
which stretches from the S. border of Fabricius. It is proposed to name it Janssen. 

(6) The passage of the morning terminator has lately been favourable for observing 
sunrise on Theophilus, on May 24th, 1871, the illumination of the two central peaks 
was well observed. 

(c) Observations of the great cleft from the E. of Hyginus into the Mare Tran- 
quillitatis are much wanted. 

{d) Attention is solicited to the three craters N.W. of Liune. Occasionally they 
are not visible. This was the case on May 26th, 1871, 8*50 to 9 50. Notices of the 
appearance of surrounding objects are at the same time important. 

\e) The Rev. T. W. Webb calls attention to a remarkable valley on the N.W. of 
Herschel I., which is just N. of Ftolemaeus. It appears as if scooped out by a force 
not of an eruptive character. 

(/) A fine delicate hue of light fringing the S.W. border of Plato, visible for about 
48 hours. 



Errata in No. 104, p. 182, line 15 from the bottom, for RadambOf read 
Kadamha, Page 179, line 12 from the end, for clock seconds, read minute} % 
Page 183, line 11 from the bottom, for «rror, read once. Line 10 from the 
bottom, for Associate read Asiatic, Page 186, line 7 from the bottom, for 
Vitane read Vita e. Page 194, line 28, for Aldebran and Leonis, read 
Aldebaran and alpha Leonis, 
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JEncke^s Comet. 



New Comet. — Just as we were going to press with our last 
issue, tidings reached England of the discovery of a New Comet by M. 
SchiaparelU, at Mailand. It is described as an object of extreme laint- 
ness. The following elements are by M. Humker, of Hamburg. 

T = 1871 Aug. 1-87. 
104 28 

209 5 

79 45 

0-00852 

Motion, Retrograde. 

During the whole of July it only moved through one hour of R.A., 

and one degree of Declination. On July 30th, its B.A. was 8h. 49'2m. 

and ^ -I- 59^ 2'. 
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25 
26 

27 

28 

29 

30 



JENCKE'S COMET, 


I87I 


• 


Pulkowa, 


bas computed the 


f«)llowing ephemeris 


)w returning to our 


parts of space. 




J 


R.A. 




Decl. 




h. 


m. s. 




0. I. 




2 


7 29 


• • V 


+26 14 




2 


7 33 






26 26 




2 


7 33 






26 39 




2 


7 32 






26 52 




2 


7 28 






27 5 




2 


7 22 






27 17 




2 


7 13 






27 3> 




2 


7 I 






27 44 




2 


6 46 






27 57 




2 


6 28 






28 II 




2 


6 8 






28 25 


/ 


2 


5 44 






28 39 




2 


5 16 






28 53 




2 


4 45 






29 7 




2 


4 10 






29 21 




2 


3 31 






29 36 




2 


2 49 






29 51 




2 


2 2 






30 6 




2 


I 10 






30 21 




2 


14 






30 36 






59 13 






30 52 






58 8 






31 7 






5656 






31 23 






55 39 






31 39 






54 17 






31 56 






5248 






32 12 






51 13 






32 29 






49 31 






32 46 






47 42 






32 3 






45 45 






+32 20 
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OBSERVATIONS FOR SEPTEMBER, 1871.^ 



MOON'S TERMINATOR. 



Selenographic longitudes of the points of the Lunar Equator, and of 
60^ of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 



Greenwich, midnight 6o°N. 



Sunset. 



6o°S* 



1 87 1. Sept. I 


• • • 



+640 


• • • 


•f6r5 


• • « 


+58-9 


2 


• • • 


51-8 


• • • 


49*3 


• • « 


467 


3 


• • • 


397 


• • • 


37*1 


■ • « 


34*5 


4 


■ > • 


27-5 


■ • • 


249 


> • « 


223 


5 


• • • 


15-3 


• • • 


127 


• • « 


rflO'I 


6 


■ • • 


+31 


• • • 


+0-5 


• • • 


—2*1 


7 


• • • 


—9-1 


V ■• 


— 117 


• • • 


-14-3 


8 


• • « 


213 


• ■ « 


23-9 


• • • 


26-5 


9 


• •• 


33*5 


• • « 


361 


• • • 


38-8 


10 


■ • • 


457 


• ■ • 


48-4 


• • • 


Sro 


II 


• » • 


580 


• ■ • 


606 


• • « 


632 


12 


• • • 


— 702 


• • • 


—72-8 


• • • 


-75'S 






SUNMSB 








16 


• • • 


+55-6 


• • • 


+58-3 


• • • 


+609 


17 


• « « 


43*4 


• • « 


46-0 


• * • 


487 


18 


> • ■ 


311 


• • • 


33*8 


■ • • 


36-5 


19 


• • « 


i8'9 


• • « 


21-6 


• • • 


24'3 


20 


• • « 


+67 


• • • 


+9'4 


■ • « 


+I2*0 


21 


• • • 


—S'S 


• • • 


—2-8 


• • • 


—O'l 


22 


" • • 


177 


• • • 


15*0 


• • • 


12-3 


23 


• • » 


298 


• • • 


27*2 


• ■ • 


245 


24 


> > • 


42*0 


• • • 


394 


• • • 


367 


25 


• « • 


54-2 


• • « 


51*5 


• ■ • 


48-9 


26 


• • » 


66-3 


• • • 


637 


• • • 


61 I 


27 


• • • 


-785 


• • • 


—75-9 


• • • 


73*2 



Sunset. 

29 ... 4-824 ... 4-79'8 ... -f77'2 

30 ... +70*2 ... +67-6 ... +630 

• The computer regrets that the table, p. 199, for August is affected 
by a constant error (the amount of the moon's rotation for one day). To 
get the correct valuer, +I3'2 must be added to all the longitudes there 
given. 
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ASTEONOKICAL OCCURRENCES FOR SEPTEMBER, 1871. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage, 


Fri 


1 


h. m. 


Sidereal Time at Mean 
Noon, loh. 40m. 50s. 




h. m. 8. 


h. m. 
Saturn 

7 32-2 


Sat 


2 




Meridian Passage of the 
Sun^om. 2 1 -1 7s. before 
Mean Noon 


2nd Sh. I. 


is 51 


7 28-3 


Sun 


3 
4 

5 

6 

7 
& 
9 

10 
11 

12 
13 


13 56 


Near approach of B.A,C. 
830 {6) 






7 24*3 


Mon 






4th Tr. E. 
2nd Oc. R. 
1st Ec. D. 

1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 

1st Oc. B. 


14 53 

15 38 53 

12 46 

13 47 

15 5 

16 6 


7 203 


Tues 




7 164 


Wed 


;io 9 

1 


C Moon's Last Quarter 


13 25 


7 12-4 


Thur 


i6 i8 
17 18 


Oeouiiation of i Gemi- 

norum (5) 
Reap I earance of ditto 






7 8-5 


Fri 


14 2 
14 40 


Occultatiou of B. A. C 

2238 (6) 
Reappearance of ditto 




13 23 
16 44 


7 46 


Sat 


17 13 


Conjunction of Moon and 
Jupiter, 2° 6' S. 


3rd Oc. D. 
3rd Oc. R. 


7 07 


Sun 


5 52 


Conjunction of Moon and 
Uranus, 2° 12' S. 




6 568 


Mon 




2nd Ec. D. 


12 47 34 


6 529 


Tues 






4th Ec. R. 
1st Sh. I. 
1st Tr. I. 
1st Sh. E. 


14 39 20 

14 40 

15 45 
1658 


6 49 a 


Wed 






2nd Tr. E. 
1st Oc. R. 

1st Tr. E. 


12 49 
15 23 


6 451 


Thur 


14 
15 


7 9 
|io 49 


• New Moon 
Conjunction of Moon and 
Mercury, 9° 30' S. 

Conjunction of Moon and 
Venus, 14° 27' S. 

Illuminated portion of 
disc of Vonus=:o*04i 
„ Mars=o*90i 


12 34 


6 41*2 


Fri 


39 






6 37-3 



Astronomical Occurrences for September. 
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DATE. 


l*rinclpal Occurrencea. 


Jupiter's Satellites. 


Meridian 
I'assage. 


Sat 


16 

17 
18 


h. m. 

< 

] 


Sidereal Time at Mean 
Noon, iih. 39m. 58-308. 

Sderidian Passage of the 
Sun, 5m. 6*138. before 
Mean Noon 


3rd Ec. D. ] 
3rd Ec. R. ] 
3rd Oc. D. ] 


h. m. 8. 

[3 12 2 
[6 18 2 

7 39 


h. Di. 
6 33*4 


Sun 


6 53 ' 

6 lo '. 


Occultation of ic Virginis 

rnferior Conjunction of 
Mercury 

Conjunction of Moon and 
Mars, 3° 54' S. 






6 29*6 


Mon 


i8 9 


2nd Ec. D. 


15 23 47 


6 25 7 


Tues 


19 

20 
21 


7 44 
7 44 


Occultation of /3 i Scorpii 

(2) 
Occultation of B. A. C, 

5330 CSi) 
Saturn's Ring : 

Major Axis= 38-01" 

Minor Axis=i6-94" 


Ist Sh. I. 
1st Tr. I. 


16 34 

17 43 


6 21 9 


Wed 


5 12 


) Moon's First Quarter 


2nd Tr. I. 
2nd Sh. E. 
1st Ec. D. 
2nd Tr. E. 
1st Oc. R. 


12 38 

13 7 

13 53 58 

15 31 

17 20 


Moon. 
4 54*4 


Thur 


6 14 
13 58 


Near approach of 7 

Sagittarii (6) 
Conjunction of Moon and 

Saturn, 1° 14' N. 


1st Tr I. 
Ist Sh. E. 
1st Tr. E. 

1st Oc. R. 


12 13 

13 21 

14 32 


5 53*5 


Fri 


22 
23 






II 49 


6538 


Sat 






3rd Ec. D. 


17 10 46 


7 53-8 


Sun 


24 

25 
26 

27 


635 

7 50 

10 37 

11 46 


Occultation of x Capri- 

corni (6) 
Reappearance of ditto 
Occultation of Capri- 

corni (5J) 
Reappearance of ditto 






8 51-1 


Mon 


23 3 


Inferior Conjunction of 
Venus 






9 45*4 


Tues 








11 52 

12 49 
15 16 
15 18 
15 41 

15 47 13 
12 57 

14 10 

15 15 

16 29 


10 36- 4 


Wed 


14 36 

15 23 

16 52 


Occultation of 30 Piscium 

(S) 
Reappearance of ditto 

Near approach of 33 

Piscium (5) 


3rd Tr. I. 
2nd Sh I. 
3rd Tr. E. 
2nd Tr. I. 
2nd Sh. E. 
1st Ec. D. 

1st Sh. I 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


II 24-4 

; 


Thui 


'28 
2S 


, 5 44 
> 


Full Moon 


12 IO-2 


Fri 


17 3 
1 
17 58 


< Occultation of Piscium 

(44) 
Reappearance of ditto 


2nd Oc. R. 
1st Oc. R. 
4th Oc. D. 


12 41 

13 45 
17 9 


12 54-8 


Sat 


3C 


\ 






13 390 
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THE PLANETS FOR SEPTEMBER. 



At ': 


rRANSI' 

Date. 

1 


r OVER THE \ 


iilERIDIAN OF 


Greenwich. 


Planets. 


Right 

Asci'iision. 


Declination. 


Diameter. 


Meridian. 


1 
1 

Mercury ... 


I St 


h. m. s. 
12 3 33 


/ 
-4 38 


8"-6 


h. m. 
I 22*5 


; Venus ... 


iSth 
1st 


11 42 24 

12 28 40 


2 i\ 

-9 S7i 


io''-4 
4S"-S 


( 63 
(23 590 

I 47*5 




15th 


12 18 59 


II 4 


S6"-9 


42*8 


Jupiter ... 


17th 


7 46 34 


+21 19J 


32"-8 


19 59-4 


Saturn ... 


1st 


18 14 18 


-22 47 


iS"-6 


7 32*2 




15th 


18 14 25 


22 49 


i5"-4 


6 37*3 


Neptune ... 


2nd 


I 30 26 


+7 36 


• • • 


H 43*2 




14th 


I 29 31 


+7 30 


■ • • 


13 55-1 



Mercury is near the sun, setting before it till the 9th, on which da 
they will set together ; towards the end of the month the planet will 
rise about an hour and a half before the sun. 

Venus sets a short time before the sun till the 7th, and will be visible 
as a morning star towards the end of the month. 

Jupiter for the first half of the month is a morning star, rising in the 
early morning ; after the 1 7th he will rise before midnight and be visible 
during the rest of the night. 

Saturn is excellently situated for observation, setting at the beginning 
of the month, four hours and a half after sunset, the interval decreasing 
to four hours at the end of the month. 





Heliogr 


suy. 


Taphical 


Angle 






aphical 




Heliog 


of pos 


Greenwich 


longitude 




latitude 


of the 


sun's ) 


Noon. 


of the apparent centre of the 


sun* 8 disc. 






1871. 









. 







Sept. I 


89*07 


—122 S^ 


• • « 


-|-7*22 N. 


• • • 


21*31 


2 


102*29 


—121 


• • • 


•23 


■ • • 


21*56 


3 


115*52 


—120 SK 


• • • 


+724 


• • • 


2I*8l 


4 


12874 


— 119. 


• • • 


•24 


• • • 


22*05 


5 


141*96 


—118 


• • • 


•25 


■ •• 


22*28 


6 


15518 


—117 


• • • 


•25 


• • • 


22*51 


7 


168*41 


—116 


• • ■ 


•25 


• • « 


22*74 


8 


181*63 


—115 


• • • 


•25 


• • • 


22-95 


9 


19485 


—114 


• • • 


•24 


• • • 


23*16 


10 


208*07 


-113 n 


■ • • 


+7-24 


• • • 


23-37 


II 


221*28 


— 112 


• •• 


•23 


• • • 


2357 


12 


234*50 


— Ill 


■ • • 


22 


■ • • 


23*76 


13 


247*72 


— no 


• • • 


•21 


• • • 


23-95 


14. 


260*94 


— 109 




• • • 


•19 


• • • 


24*13 



Variable Stars, 



22$ 



15 


274-15 


—108 


•17 


24-30 


16 


287-37 


— 107 


•15 


24-47 


17 


30059 


— 106 d^ ... 


+7-13 


24-64 


18 


313-80 


— 105 


•II 


2479 


19 


32702 


— 104 


•09 


24-94 


20 


340-23 


—103 


•06 


25-08 


21 


353-45 


— 102 


•03 


25*22 


22 


6-66 


— lOI 


7-00 


25-35 


23 ... 1987 


— 100 


6-97 


2547 


24 


33-09 


-99 n ... 


+6*93 


25-59 


25 


4630 


—98 


689 


25-70 


26 


59-51 


-97 


6-85 .. 


25-80 


27 


7273 


—96 


6-8i 


25-90 


28 


85-94 


-95 


677 


2599 


29 


9915 


—94 


6-72 


26-07 


30 


112-36 


—93 


6-67 


26*14 



Oct. I ... 125*57 —92 dK ... -f6*62N. ... 26*21 

The heliographical longitudes here given are western longitudes, 
reckoned from an arbitrary first meridian, which is assumed to he 
directed to the first point of Aries, on January 1st, 1872, and to rotate 
at the daily rate of i4°-2 -\- S ^ (i4°*2 being about the average rate of 
rotation of the spots). The position of the sun*s equator is assumed in 
accordance with Oarrington's final determination {Solar Spots, p. 244), 
namely, Inclination ... 7° 15' ) in reference to the 

Node 73 40 ) eclipse of 1850. 



VARIABLE STARS. 



According to data published by Professors Schoenfeld and Winnecke, 
the following maxima and minima may be observed during September. 

Place of Star for 1855. 



1871. 


G.-M 


[. T 


• 






A. R. 


Decl. 




h m. 








h. m. s. 


m i 


Sept. 2 


II 


8 


Algol 


min. 






^ 9 


5 


8 


6 


Algol 


— 








7 






S Aquilse 




II ... 


20 4 57 


+15 "5 


— 






R Canis 


min. 


10 ... 


7 44 


+10 150 


8 






S Vulpecmlse 


max. 


87 ... 


19 42 27 


+26 55*7 


II 


13 





U Ooronae 


min. 


9 - 


15 12 17 


+32 10-8 


13 






R Sagittarii 


max. 


7 ••• 


19 8 II 


—19 33*5 


H 






S Cassiopese... 




7-5 - 


I 9 4 


+71 508 


18 


10 


7 


U Coronae ... 


min. 


9 






19 






S Cygm 


max. 


8-8 ... 


20 2 28 


+57 34'2 




16 


6 


Algol 


min. 


1 






20 






U Cancri 


max. 


8-2 ... 


8 27 28 


+19 23-5 


22 


13 


4 


Algol 


myi. 








— 






R Aurigse ... 


max. 


6 6 ... 


5 5 36 


+53 25-0 


23 






RCeti 




8-3 ... 


2 18 38 


—0 50*1 


24 






S Herculis ... 




63 ... 


16 45 18 


+15 "-4 


25 


8 


4 


U Coronae ... 


min. 


9 








10 


2 


Algol 


— 








28 


7 





Algol 












15 


9 


S Cancri 




I0'2 ... 


8 35 39 


+19 33*2 


29 




A 


R Arietis .*. 


max. 


7-5 


2 7 53 


+24 22-9 



Observers of variable stars are requested to watch the changes of 
magnitude of a new variable in Pegasus, in A. R. 23h. 13 m. 13s. Decl. 
-|-8° 7'-5 for 1855. -A.t present it is of about lom. and is likely soon tci 
increase in brightness, but nothing is yet known of its period. 
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A8TS0H0MI0AL BSOIBTEB^SulMoriptioiit nownd by the Editor. 



To June, 1871, 

Ryley. F. B. 

To Sept., 1871. 



Linwood» Rev. W. 
Woodman, T. C. 



To Oct., 1871. 

Lewis, H. K. 

To Dec, 1871. 



BricUon, J. B. 

Hubbersty, itev. B. C. 

Lee, G. 

Sarf^ent, Rev. J. P. 

Vines, D. 

Weldon, Mra. 

August ai, 1871. Subscriptions after this date in our next. 



To June, 1872- 

Green, Joseph. 



Instruments, &c., For Sale or Wanted. 

These Notices, which must in all cases be paid for in advance, are inserted at the 
rate of One Shilling for Ticenty Words or under : half-price only will be chai^d 
upon repetition, if no alteration is required. When the address is not given, 
application may be made to the Editor, with a stamped envelope for reply, with- 
out which no answer can be sent,— The Notice will be withdrawn should the payment 
not be renewed. 

For Sale by Auction, at Kilkenny House, Bath, on the 13th day of September, inst., 
at Twelve o'clock, by the direction of the Executors of the late Capt. R. W. H. 
Hardy, R.N. 

AN ASTRONOMICAL NEWTONIAN REFLECTING 

j\. TELESCOPE. Speculum 12 inches in diameter, 12 feet focus, equatorially 
mounted, circular iron body, with clockwork of sidereal time. In complete working 
order. 

TWO SMALLER DITTO, in wooden bodies. 

PORTABLE ALTITUDE AND AZIMUTH or TRANSIT INSTRUMENT, 
by Hague, of Bath. Quite new. 

PATENT ATMOSPHERIC self-winding astronomical CLOCK, with improved 
gravity escapement, mercurial pendulum, jewelled in 6 holes. By Horstmann, 
of Bath. 

FOR SALE.— Telescope, equatorially mounted, by Slugg, of 
Manchester, 3t inches aperture, 5ft. 2 in. focus. With 3 Eyepieces, Diagonal 
Reflecting Prism, &c., in oak case. 189 

FINE REFRACTOR FOR SALE, three inches clear aperture, 
by COOKE & SONS, of York ; and an Iron Equatorial Mounting, bv TAYLOR. 
Engineer, Birmingham. With Eyepieces and two Diagonal Prisms for Sun and 
Stars. Price £21. 188 



THE BEDFORD CATALOGUE.— Wanted, 
•' Smyth's Cycle of Celestial Objects," in fair condition. 



a copy of 
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TO CORRESPONDENTS. 



We have received a photograph of Mr. W. Cock*s £5 Sidereal Clock. 

Several Papers are deferred for want of space. 

With this number are given the Ikdex and Title to the last Volume 
of the Register. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 



tmtn 



The Astronomical Be^rister is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Three Shillinfirs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must ho sent to the Editor, Parnham House ^ 
Pembury Road, Clapton^ £., not later thaji the 16th of the JConth. 



3C^ ^sti[jnuraiupl |lc0i»t^i[. 

No. 1 06. OCTOBER. 187 1. 



ON THE STUDY OF SELENOQRAPHT, 



By W. R. Bibt, F.R.A.S.— No. IL 



The subject of our first paper being of a preliminary character, and 
dealing only with the means of obtaining by the help of the two maps 
mentioned a general acquaintance with the moon's surface, it may be well 
in this communication to place before the student a few definite objects of 
research to which his attention may be profitably directed, and through 
which it is not unlikely he may contribute to the advancement of our 
knowledge. 

Selenological inyestigation, having for its ultimate object a knowledge of 
the physical processes which have been, or still are, in continual or occa- 
sional operation within the limits of our satellite, the aim of the scientific 
selenologist should undoubtedly be directed to obtain an acquaintance 
with these processes. We are not aware that the study of selenography 
has ever been seriously taken up with this view ; the utmost extent to 
which it has proceeded is that of delineating the surface and describing 
its topographical features. ' 

The study of selenology is two^fold ; it looks backwards and contem- 
plates those selenographical features, which convey to us information of 
the operation of forces which have successively moulded and modified the 
surface ; it takes cognizance of those appearances observed from time to 
time, which indicate that forces are still in operation on or near the sur- 
face producing ** change." The detection of change, with an apprehen- 
sion of the physical processes by which it is occasioned, is at the present 
time a subject of great interest. 

These two linoi of research, although presenting many difficulties, 
especially to such students as tliese papers are intended for, are, neverthe- 
less, of sufficient importance to induce us to point out the most efficient 
means of surmounting them. Of the two, the latter, the detection of 
change, is by far the more difficult. We shall, therefore, ofier a few 
remarks on the study of the first, which has reference to successive eras 
of formation on the moon's surface, occasionally diverging to notice any 
modes of observation that may assist in advancing the second. 

The two maps already referred to will assist but little in these inquiries, 
as they are intended chiefly as guides to the principal objects. As, how- 
ever, observations increase, students will find it advantageous to form 
indexes, in order that particular features may easily be referred to, and 
their distinguishing characteristics kept before the mind. When all the 
referenced objects are well identified on both maps, objects without refer- 
ences should be assiduously sought for. 
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With a view to 1)6001X16 acquainted with features that manifest priority 
and posteriority of formation, the observer will find it useful to sketch 
such objects as may arrest his attention, carefully recording on each 
sketch the date, day of Julian period, &c., as already mentioned. Refer- 
ence is again made to sketching, because a large number of delineations 
of yarious parts of the moon's surface exist with which the obserrer 
would do well to compare his own sketches. The practice he has obtained 
in identifying objects will peculiarly fit him for critically examining the 
drawings of Schroter in the Seienotopographische Fragmente, and we 
should strongly recommend the observer to identify all the objects in these 
drawings in the same manner as the larger objects on the maps. It 
appears to be a most essential element in the advancement of selenography 
that each separate object on the moon*8 surface, no matter how small, 
should be regarded as a separate object of study. If a crater, its exact 
appearance should be delineated and recorded ; should it be near the 
terminator, not only should its interior shadow be shown, but the extent 
of the shadow recorded in decimal parts of the diameter of the crater. 
If a mountain, in addition to its general appearance with its shadow in 
the drawing, a record especially of the direction of the shadow in refer- 
ence to surrounding objects should be preserved. The bearing of such 
studies as these on the Questions of activity or change is obvious. The 
absence of a referencea object in Schroter will excite suspicion that 
change has taken place since his epoch, and should it occur that after 
long searching it should be again recovered, an explanation of its absence 
may be afforded by assuming that forces of some kind have been actively 
operating during the interval. 

It wilfreadily be seen that, to carry out these suggestions effectively, 
both time and labour of no ordinary amount must be given, and, in addi- 
tion, we ought to have accurate and minute measurements of the diameters 
of craters and other objects, including measures for position, &c. When 
we reflect that no measures of importance have oeen published since 
Madler's time, we need not wonder that selenography has fallen far behind 
other branches of astronomy. Sir William Thomson, in his address to 
the British Association, says, " accurate and minute measurement seems 
to the more scientific imagination a less lofty and dignified work than 
looking for something new, but nearly all the grandest discoveries of 
science have been but the rewards of accurate measurement and patient 
long-continued labour in the minute sifting of numerical results." Pro- 
fessor Tait, in his opening address to the Physical Section, exhorts 
mathematicians to be up and doing. ** ' A little n>lding of the hands to 
sleep,* '* in chuckling satisfaction at what has been achieved of late years 
by our great experimenters, and we shall be left hopelpsly behind. The 
sad fate of Newton's successors ought to be a warning to us. Trusting 
to what he Jiad done, they allowed mathematical science almost to die out 
in this country." May we not say that, trusting to what Madler has done, 
astronomers, with but few exceptions, have idlowed selenography so to 
decline, that but comparatively little interest is manifested in it at present. 
The division of labour appears to be the most legitimate mode of meeting 
this state of things, while the aspect of afiairs is no doubt glooyy, 
inasmuch as lunar physics are but little thought of in some quarters. We 
have a small band of devoted selenographers who, by the most patient 
and unremitting attention, are helping on the work ; and, while these 
observers give tne greatest share of their labours to elucidating the ques- 
tion of present activity and its connection with change, there is great 
room for others, if so disposed, to attack the subject of former activity, 
the evidences of which are scattered broadcast over the moon's surface. 
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The establishment of a system of correspondence between selenogra- 
phers (if published, so much the better) would tend greatly to increase 
the interest in the general subject ; for example, let a formation be 
chosen for observation of which records exist in Schroter, Lohrmann, 
Beer, and Madler, the areas of the British Association map, or the Mare 
Serenitatis ; a comparison of the moon at the telescope with each of the 
above-named authorities could not fail of producing valuable results ; 
something would be elicited illustrative either of former or present 
activity ; the condition of the same object could be traced from the epoch 
of Schrbter onwards; and, while one or two differences amongst the author- 
ities above-named might be referred to errors of delineation, still, as 
these supposed errors became numerous, a discussion of them inter se 
might throw such light upon them, as to indicate the high probability of 
their having been faithful records. 

With regard to successive eras of formation, we may remark that a few 
notices occur in the writings of older selenographers ; indeed, the fact is 
not disputed by modem writers ; it is, perhaps, the mode in which it is put 
by two authorities that attention should oe drawn to it. A complete 
history of all the changes that any given formation has passed through, 
as evidenced by the mountains, craters, faults, fissures, and markings on 
and around it, would go far, not only to indicate the nature of the forces 
that have operated in past selenological time, but would throw hght 
on any possible manifestations of the same forces at the present epoch. 
To accomplish this, earnest co-operation is essential ; this has been 
afforded, and we hope at no very distant day to present to astronomers 
such a history, materials having been furnished by selenographers who 
have steadily and unremittingly observed a well-known formation for 
some years past. 



TffE FALLING STARS* 



This year, also, in the night of the loth August, we have had the usual 
rain of falling stars, called I^erseids, because they traverse the heavens in 
lines which tdl meet in one point, or radiant, in the constellation of Per- 
seus. This rain has, however, been rather limited ; since from 9ih. in 
the evening until 2h. after midnight only 160 falling stars were seen, of 
which only 26 were moderately large. Only one bolide of considerable 
size was seen in die night of the loth — iitH August, at 2h. 20m. It 
started from the ^ntre of the constellation Perseus, and went to the 
centre of Andromeda, moving in a zig-zag line, and changed colour, 
taking in succession the various tints of me rainbow. Last night also 
(nth August), falling stars were observed, almost in the same number as 
in the night of the loth. 

The details of our observations will appear in some scientific magazine, 
as they can interest those only who systematically cultivate science ; 
meanwhile, we are asked by not a few of those, who however occupied 
with other studies, nevertheless feel the want and even necessity (such is 
the bond that unites all the branches of human knowledge) of knowing, 
at least, some general principles of the physical sciences, why every year 
observations are made of these falling stars, now that it is known to every 
one that it is a phenomenon of annual occurrence ? We answer, that 
accurate observations of natural phenomena, even of the most com- 

* By Professor Donati, in the " Italia Nuova*' August isth. 
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mon, are always desirable ; as sooner or later they always serve soine 
useful or entertaining object But, moreover, in this case, notwith- 
standing that the phenomenon is periodically reproduced, it is not 
manifested constantly with the same intensity; since, in some years, very 
many falling stars are seen in August — in others, on the contrary, very 
few. Why is this ? By researches made in late years by many learned 
men, and in particular by Professor Schiapparelli, it results that the so- 
called falling stars are unquestionably nothing but small corpuscules, 
found scattered and wandering throughout the infinite space of the 
universe ; and which, when they approach the earth, are attracted by it 
and forced to run down with immense velocity within our atmosphere, in the 
which, by reason of the excessive friction which they undergo, they are 
inflamed and dissipated. This, for the most part, takes place in the 
elevated regions of the atmosphere ; and then we have the phenomenon 
of the f ailing stars, properly so called. If, however, those corpuscules 
have a mass so great that all their matter cannot be dissipated in a very 
few moments, they pursue their course to lower regions of the atmos- 
phere, and in this case we have the phenomenon of the bolides. If occa- 
sionally the corpuscules are sufficiently massive to last so long as to reach 
the earth, then we have the phenomenon of a'iroliths ; that is, of those air- 
stones, which have given origin to so many tales and so many false 
hypotheses. 

These corpuscules, like the stars, are scattered throughout all space ; 
and, in fact, no night passes in which, if the heavens be attentively ob- 
served for a certain time, some will not be perceived, under the form of 
falling stars ; but just like the stars, which form here and there diverse 
agglomerations, of which the greatest we see is the Milky Way, do these 
cosmical corpuscules also form agglomerations in various parts, in relation 
to the which depends the manner in which the phenomena of the falling 
stars appear to us. If those corpuscules were not in their nature dark, 
or if, at least, they were sufficiently large and near to reflect sensibly to 
us the solar light, it would have been most easy to study their distribu- 
tion; but since they manifest themselves to us as celestial bodies only in 
the moment in which they become, in reality, terrestrial, science has been 
obliged to collect a large number of facts^ and to resolve also many very 
intricate geometrical problems, before it «ucceeded in explaining physi- 
cally and mathematically the phenomenon of the falling stars. 

Let us see how it explains the phenomenon of the mlling stars of the 
loth August. There exists around the sun a gpreat ring (armt/Za), like a 
large skein {maiassa) continuous, formed of very minute bodies, which 
without going out of it revolve round the sun in the interval of about io8 
years, in virtue of the attractive force exercised oiiithem by the sun 
itself. This ring, or skein, has a fixed position in space; or, at least, there 
are not yet facts enough ascertained to show that it changes its place. 
And that position is such, that when the earth in its annual revolution is 
found in that point of its orbit which corresponds to the loth August, it 
is found at the same time in the neighbourhood of the said ring, round 
which, just as in a skein, there issue irregularly here and there a number 
of threads, Vhich are formed by some of the corpuscules which constitute 
in their aggregate the ring itself. Then the earth, by reason of its at- 
tractive force, withdraws from the solar action those corpuscules of the 
the threads which are nearest to it, and draws them to itself, and thus we 
have the phenomenon of the falling stars; whilst the thick, that is to say the 
more compact portion of the ring, continues its course round the sun, and 
remains invisible to us. And, because the ring is not everywhere of the 
same thickness, but, like an entangled skein, has in some points swellings. 
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lumps, or knots, it happens that not every year our planet draws to itself 
the same number of litfie bodies ; but more or less of them, according as 
it approaches more or less dense parts of the ring. Observations have 
shown that a great maximum in the number of the August falling stars 
occurs in about 108 years ; and hence, it has been inferred that the cor- 
puscular ring to which the August falling stars belong, however con- 
tinuous — inasmuch as the phenomenon is observed every year in that 
month — has nevertheless in its extension a great condensation of corpus- 
cules ; and, since this maximum condensation returns at the end of 108 
years to that point of space which the earth occupies on the loth August, 
It follows that the ring completes its revolution round the sun in the 
above period of time. 

Besides the falling stars of AugUst, we have also those which are seen 
between the 13th and 14th November, which are called Leonids^ because 
they describe lines which have all a point of concourse, or radiant, in 
the constellation of the Lion. But the phenomenon of November is very 
far from being so regular and constant as that of August. In fact, it 
has been observed that the maximum number of the falling stars of 
November happens about every period of 33 years, and that in the 
intermediate years, the number is very far inferior to that maximum. 
This leads to the conclusion that the falling stars of November, in place 
of being derived from a ring continuous and similar to that from which 
the August meteors have their origin, are rather derived from a band, 
nearly discontinuous, resemblin? one of those finger* rings in which, in 
comparison with the largeness of the gem, the rest of the circle is hardly 
noticeable. It appears, then, that those corpuscules are found for the 
most part agglomerated only in a small space, and that they form a kind 
of heap or assemblage, revolving round the sun in 33 years, and passing 
near that point in space which the earth occupies on the 13th November 
every year. 

Besides the falling stars of August and November, there are also other 
secondary systems of these bodies, the periods of which are sufBiciently 
well determined, but of which this is not the place to speak. 

In the next place, it is a most important fact that there are some 
comets which move in space in the same orbits in which revolve the little 
bodies that generate the falling stars. It has, in fact, been recognised 
that the third comet which appeared in 1862 moves in an orbit identical 
with that in which the corpuscules revolve which occasion the August 
meteors ; and that the first comet which appeared in 1866 has an orbit 
identical with that of the corpuscules which generate the fallins^ stars of 
November. It appears, then, that comets are as it were the elder sisters 
of those little bgdies which give rise to the falling stars, when they are 
turned out of their normal course and come to be immersed in our atmos- 
phere. Oomets, notwithstanding that they are dark, and continue always 
very far from the earth, are yet visible, because they are sufficiently large 
and condensed to reflect not a small quantity of the light which they 
receive from the sun, which the corpuscules above-mentioned cannot do, 
because they are too small and scattered. 

From the little that has been thus far said, it appears clear that science 
has already done much for the investigation of uie nature of the falling 
stars and comets ; nevertheless, there remain not a few investigations to 
make, and very many facts to be explained, even in this vast branch of 
natural philosophy ; in the which, aunost continually, opportunities are 
offered to astronomers for undertaking patient observations, which, 
barren in appearance, yet always lead to the knowledge of new truths. 
At this time, for example, there is seen on our horizon a very small comet 
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that was discovered at Milan by the Sig. Tempel, which has so feeble a 
light, that oven with our very powerful telescope, by Amici, we have 
only been able to observe it with difiBculty ; still we have followed it with 
all the care and regularity possible, for the very reason that from the 
position it occupies on the celestial vault, and the extreme faintness of its 
light, this comet can only be observed in very few observatories. Small, 
however, as it is, it may be of great importance to science, since it is 
likely that it is the same comet which appeared in 1827. There is 
another small comet which will be observable before long ; that is, the 
comet called Encke's, which, as is known, returns every three and a half 
years, and which is continually drawing nearer to the sun, into which 
sooner or later it must fall. This comet, by the constant diminution of 
its distance from the sun, has revealed to us the existence, and may here- 
after bring us acquainted with the disposition and structure, of that coa- 
mical atmosphere^ which is called ather ; about which, hitherto, so little is 
known, although so much is continually said of it in all the physical 
sciences. 
Royal Observatory of Florence : 
August 1 2th, 1 87 1. 



TffE GREAT NEBULA OF ETA ARGUS, 
(Concluded from page 215). 

** The drawing was then reduced to its present size with proportional 
compasses, and afterwards compared with the object, unaer different 
states of the atmosphere, with moon and without moon, and corrected 
until it was deemed a faithful representation of it as seen now. 

** On comparing this with the Cape monograph, startling differences are 
found, not so great near Eta as some observers have thought, but far 
greater than any which astronomers have before .witnessed. In the 
nebula in Orion the changes are so small as to be with difficulty made 
out ; but here the densest part in 1834-8 is now one of the faintest, while 
close to this another part of peculiar form has become the brightest patch 
in the nebula. 

^ Examining it more in detail, it is seen that the mass in which the 
lemniscate (or dark enclosed space) is situated is in general outline very 
much the same as it was thirty years since, and in some of its marked 
features exactly the same ; as for instance, the definite outline beginning 
at 70 s. — 240, and running still exactly as Sir John Herschel has 
described it amongst some small stars, but round the border of the 
lemniscate great changes in the relative brightness of the different parts 
of the outline have taken place, and some slight changes in the outline 
itself, the greatest being at 17 s. — 100'' where one point now occupies the 
place of two in the Cape drawing ; and it is remarkable that it is just at 
this point that the large Melbourne reflector reveals rapid change at the 
present time ; the nebula also seems much brighter at this point than it 
was in 1834-8, judging from the parts which appear unchanged. 

" It is, however, at the south end and following side that the most 
remarkable change has taken place: this end and half the side have now 
become so faint, that with small 'telescopes no nebula is seen at all ; while 
the other half of the same side has so much increased in brightness that 
it is now the most marked feature of the nebula, its outline on the 
preceding and north sides bein? very like that in the Cape drawing, while 
the following and south side of it form a curved line which seems faintly 
indicated in the same drawing. This is a veryrcurious feature and seems 
to indicate that this is a nebula seen upon the niinter one. It has evidently 
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they are lost io twi- 

- - , — „ .0 represent the same 

object as the Cape monograph, allowing for difference in the telescopes. 
The star No. ii (664 H) is juat in the edge of the nebula ; and about 
midwaj between it and Eta ia aaotber star about fifteenth magnitade, 
not in this drawing or in the Cape list. 

" Passing now to the branches, we find changes even more surprising 
than those already noted ; I tbink without a parallel, and pointing to the 
ureent oecessicy for carefully recorded obserratioDB of all aucb objects, 
and if this square degree is to be taken as a sample, promising more dis- 
coveries than have ever before been made in so small a space. At the 
spot -f 40 sec. -{- 600 min, in the Cape drawing is a mass of nebula form- 
ing one of its marked features, and particularly described by Sir John . 
Herschel as so situated with regard to certain stars, that the least change 
would be apparent. Of this not a vestage is now lo be seen ; yet it was 
about as dense as that near Eta. t*gain, about star No. 100 (1103 H) 
there was a decided condensation of nebula, now it is not to be seen ; 
and of the well-marked streams from stars Nos. 71 and 72. now nothing; 
can be seen but a faint undefined haze, much fainter than that now about 
Ela. The nebulous branch, also, which terminated 150 sec, before Eta 
in the same parallel, now extends to over zoo sec. Some changes have, 
I think, taken place also at -^ 40 sec, -f izoomin.; but alt is there so 
faint that 1 am doubtful about it. The oval shown in the nortb extreme 
of the Cape drawing is still the same, limited by the stars as it was then. 
In it I saw three minute stars ; Sir John Herscnel records four seen with 
his reflector. 

" Taken as a whole, this object must have increased in brightness very 
much, for it can now he seen in full-moonlight ; and in 1834-S it was at 
all times invisible to the naked eye. This fact, and the great similarity 
in outline between the Sydney and the Cape drawing, have inclined me 
to think, that if the same reflector could again be turned to this object, the 
lemniscale would be found very little altered, and the apparent difference 
quite as much, perhaps more, in the increase of light at two points before 
indicated, as in the loss of light in other parts, 

" Still a great change has taken place, and since Eta has only a very 
small proper motion, which with one exception appears ta be common ta 
the stars and nebulee near it, and that the latter shows no signs of resolva- 
bility, even in the large Melbourne reflector ; but, as far as the spectroscope 
bas j^et been applied, is gas, like the great nebula in Orion. I am inclined 
to think that the mass surrounding Eta and the leoiiniscate is in reality 
two or more nebulie in visual superposition j and that the force, whatever 
it may be which renders them luminous, is decreasing in that in which 
Eta is seen, and increasing in that part north of Eta whose peculiarity in 
form was before remarked, for it seems more reasonable than to suppose 
that large uebulie have had the necessary angular motion to bring uiem 
visually over other parts. A motion, be it remembered, so large that even 
astronomy presents us with no parallel ; while, on the other hand, it is 
known that several nebulce have faded in a few years so much that they 
could not be seen without the aid of large telescopes. Of this character 
was one discovered by Mr. Hind in 1852, it was observed rather bright by 
D'Arrest in 1853, by M, Anwers in 185S fainter, and in 1861 hecoiUd not 
find it with the same telescope, *J-inch, or with a 6-ineh, With the large 
refractor at Pulkowa it was seen but very faint indeed. Another one 
in Coma Berenices, discovered by Sir William Herschel, was missed in 
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1862. D' Arrest haying found two nebuln which he thought new, Sir 
John Herschel pointed out that his father found three in the same place ; 
subsequently M. Foucalt's large- reflector revealed the missing object^ but 
it was very faint indeed. 

'* The extent of these faded nebulae near Eta, if assumed to be at the 
distance of the nearest known fixed star (20 millions, 3j- years* journey 
for light), is so great that space for thousands of solar systems such as 
ours would be found without the orbits of the most distant members oyer- 
lapping ; yet all has to our senses ceased to be in about 30 years — 
pernaps had done so when the Cape drawing was made, with Ught which 
may have been still streaming in n-om space." 

List of Becobded Magnitudes of Eta Abgus 



Tear. 


Magnitude. Observer. 




1677 


4 


Ualley. 




>75i 


2 


Lacaille. 




1811 


4 


Burchell. 




to 1815 


4 


BurchelL 




1822 


2 


Fellows 




1826 


2 


Brisbane. 




1827 


I 


Burchell. 




1831 


2 


Taylor. 




1832 


2 


Taylor. 




(made in same year 2 


... by Johnson) 




1833 


2 


Taylor. 




1834 


1-4 


Herschel. 




to 1837 


1.4 


Herschel. 




1838 


o-s 


... ' Herschel. 




1842 


I 


Maclear. 




1843 


05 


Maclear. 




1845 


I 


Jacob. 




1850 


I 


Gillis. 




1854 


I 


Tebbutt. 




(made in same year 1.2 


... by Powell.) 




1856 


1.5 


PowelL 




(made in same year i.o 


... by Abbott.) 




1858 


2.3 


Powell. 




(made in same year 2.1 


... by Abbott). 




1859 


3.1 


Powell. 




(made in same year 2.7 


... by Abbott.) 




i860 


3.0 


Tebbutt. 


1 


(made in same year 3.3 


... by Powell, and 






3.1 


... by Abbott) 




1861 


3.6 


Powell. 




(made in same year 4.2 


... by Abbott.) 




1862 


4-9 


Tebbutt. 




(made in same year 4.9 


... by Abbott 




1863 


5.1 


Tebbutt 




(made in same year 6.0 


... by Abbott, and 






5.0 


... byEUery.) 




1864 


5.2 


Tebbutt 




1865 


5.2 


Tebbutt 


» 


1866 


... 5.8 


Tebbutt 




1867 


... S.O 


Tebbutt 




1868 


6.0 


Tebbutt 




1871 


7.0 


Russell. 




** Mr. Russell was warmly applauded at the close of his remarks, and a 




vote of thanks for the paper was carried." 
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COBBESBOMDENOE. 



N.B. — We do not hold ourselyes answerable for any opinions, expressed 

bj our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



MARS IN 1871. 



In the months of March, April, and May, this somewhat di£Bicult object 
was carefully watched, and some score of drawings made. The sub- 
joined notes will, perhaps, convey a tolerably clear idea of the, principal 
features observed on the disc. 

March 2yd, 12A. The Northern snow-cap was large and bright. A 
large balloon-shaped figure lay along the diameter from north to south, 
its widest end being the southern. Above this, and encircling the 
southern pole, was a dark broad band. Projecting from this band 
towards the north were three dark forms, like claws, the two western 
ones having the points turned to the west,, and the eastern claw having 
its point turned to the east. 

The broad ends of these objects, on reaching the band, did not blend 
with it, but were much darker than it, and seemed to spring from the 
central line of the band. The pointed northern end of the balloon was 
cut off from the polar snow by a line of light. 

April 6th, iih, A dark broad bjind lay round the south pole, but on 
approaching the south-west edge of the disc it swept along the western 
limb, but stopped short of the northern snow-cap. To the east of its 
northern encC and lying south of the snow, lay a triangalar dark patch. 

A large circular bright spot lay near the curve, just described ; it was 
on its eastern side, and near the middle portion of the curve. 

April 4thy I i/t. The northern and southern snows were well seen ; the 
latter being much the smaller, and less distinct of the two. 

A dark band surrounded the south pole ; near its western extremity it 
had a dark spot in it Close to this broad dark band was the base of a 
large triangular dark object. The base was parallel to the southern 
band ; the apex of the triangle extended to the north beyond the centre 
of the disc. To the west of the' apex, but near it, was seen a small 
narrow dark patch, lying east and west. Another dark spot lay some 
distance to the east. 

Other minor features were seen, but none deserving of remark, except 
a very bright spot on the south-west edge of the disc, not far from the 
southern snow-cap. It lay just within the dark southern band, and at its 
western end. It closely resembled the snow about the south pole in 
shape and size. 

Owing to the extreme unsteadiness of the air and the bad weather, no 
measurements could be obtained; and, therefore, no engravings are here- 
with sent The drawings have, however, been lithographed as rough 
pictorial memoranda for future reference. 

Mr. Birmingham, with his 4^ inch refractor, saw all the principal 
features observed here, and also one or two not observed at this place. 

EDWARD CROSSLEY, F.R A.S. 
JOSEPH GLEDHILL, F.G.S. 
Park Road Observatory, Halifax : ' ^ 
September nth, 187 1. V^ 
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THB LUNAR CRATER LINNE. 



Sir,— In my letter of March 3, 1871, seean/e, No. 100, for April, p. 82, 
I quoted im obseryation of Linne, the object haying been seen^s a slight 
depression. On the 24th of Jane, 1871, 9.0 to 9.30. G.M.T., I observed 
Linne as a white spot, somewhat faint The wind was occasionallj 
troublesome, but at times the definition was remarkably superb ; when 
Linn6 assumed the aspect of a very shallow crater, about the size of Sul- 
picius Gallus, which was exceedingly well seen. Bessel was also yery 
distinct, and the shadow of the ridge from Sulpicius Gallus to Linne well 
marked. Posidonius y presented its well-known mountain character, and 
on it, as well as on Linne, the white cloud seen under a later illumination 
was not apparent. The difference in aspect between Bessel and Sulpicius 
Gallus on the one hand, and Linne on the other, was yery marked. 
Bessel and Sulpicius Grallus being seen distinctly as craters. The three 
craters N.W. of Linn6 were not seen, while the dark western border of the 
Mare Serenitatis was yery distinct, and the line of demarcation between 
it and the lighter and more central "portions of the Mare quite arrested the 
attention. I may just remark that nothing has reached me bearing on 
the errors of Lohrmann, Beer, and Madler, and Schmidt. Are we without 
eyidence to conclude that their drawings of Linne were inaccurate ? 

Yours truly, 

Walthamstow : August 12, 187 1. W. B. BIRT. 

P.S. — In an article entitled " St Lawrence's Tears," in the DaUy Teh' 
graph of August 11, M. Mennier's yiewof the clefts on the moon's surface 
IS quoted. " He sees in the geological * faults' of our globe the symptoms 
of such a disruption, and a more palpable manifestation of it is to be wit- 
nessed upon the moon, whose crust is scored by deep fissures a mile wide 
and hundreds of miles in length, which fissures, there is some reason to 
belieye, are increasing in extent and number." 



DESIDERATA, 



Sir, — " Egens " and Captain Noble have mis-read my words, " of no 
nayigational value," which have nothing to do with the Satellites of 
Jupiter, but only refer to Uranus. I should have imagined the paragraph 
was clear enough, but as more than one person has misapprehended it, 
it is as well to point out their mistake. I should fancy 19 seconds is 
rather an exceptional amount for the errors in the eclipses of the ist 
Satellite ; but even, otherwise, he would be a poor navigator, who should 
land his ships on a reef, after getting his longitude as near as that. Any 
thing under a quarter of a degree should lei^ him to be " thankful," if 
not, " to rest." At the very meeting of the R.A.S., when Capt Noble is 
reported to have made the indiscriminating onslaught on the Naut'v&al 
Almanac, which partly drew forth my letter, both the Astronomer Koyal 
and M. Dunkin testified to the general accuracy of the times of the 
eclipses of the ist and 2nd Satellites. (See Begister, pp. 131, 132.) As 
far as my own experience goes, makine; allowance for the greater un- 
certainty when Jupiter is low down in the heavens, or near the sun, and 
when the phenomenon occurs very near the planet, I can by no means 
agree with Capt. Noble, that these phenomena are ** valueless at present" 
I^on reflection, perhaps, he would admit this to be '' exaggeration," and 
I much question his idea (if I understand him aright), that the Tables of 
Uranus admit of being touched up in their actual condition. I find the 
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Astronomer Royal declares that ** Tables could not be corrected by bits, 
but must be done throughout at once :" (Register, p. 132.) and, the gist 
of my difference with your two correspondents is, that we cannot expect 
so great a work as this to be performed either at Greenwich, or in the 
office of the Nautical Almanac. 

I only add, that I demur to the fairness of some of the remarks in both 
the letters before me ; but, acquitting their writers of being intentionally 
unfair, and wishing them many years of health and facilities for cultiva- 
ting the noble science we are all agreed in derotion to, 

I remain, yours, &c., 
Teignmouth: Sept. 187 1. GEORGE J. WALKER. 



Sir, — ^I think it would be very ungracious and ungrateful on my part, 
were I not to hasten to acknowledge my deep sense of obligation lor the 
very kind and considerate conmiiseration, expressed by your Whitburn 
correspondent, for my *' knowledge '* (opj rather, I should fancy lack of it) 
** of the requirements of practical astronomical horology." But, I regret, 
the information conveyed in his communication is not much calculated to 
improve or extend it. I should have conceived it had been already gene- 
rally well known that a common eight-day clock could very readily be 
rated and set to sidereal time, haanot Mr. AUinson recommended it 
rather in the light of a novelty. Chambers, in his ** Description of As- 
tronomy," page 703, says — ** A chronometer, or well made clock, set to 
sidereal time is needed. It is by no means necessary in a general way 
that this should be an expensive or highly exact instrument. An ordi- 
nary good parlour timepiece, costing nrom 6/ to 10^ will meet all the 
requirements of the amateur ;" and, I think I can even, in my state of 
lamentable ignorance suggest an amendment on the " old eight-day long 
cased clock, with 40 inch pendulum,' ' by converting the said clock into a 
" three-quarter length," by hanging the weights by three strings instead 
of two, the lower pulley being let into the weight instead of being placed 
some inches above it. The case may then be cut off to the length required 
for a seconds pendulum. Mr. Allinson appears to ignore altogether, or, at 
any rate, not to appreciate, the comfort and convenience afforded by 
having a clock fitted with a well-divided and clearly figured sidereal dial, 
a clock beating seconds in a loud and distinct manner, and striking the 
minutes; also, the small size of the clock, which enables it to be placed in 
small gazebos or observatories, on an isolated brick or stone pier, perfectly 
free from vibration, as such clocks should ever be, and as steady as the 
equatorial itself. '* The bare idea ** of the clock I mentioned in my reply 
to the query of** Egens ** being ** a spring clock '* really is not so " simply 
absurd ** as Mr. Amnson ** suspects.** The necessity for the correct per- 
formance of marine chronometers is universally admitted,' and magnifi- 
cent eight-day instruments are now produced by Qur leading makers, which 
vie in accuracy of time-keeping with those requiring to be wound up 
every 24 or 48 hours, and yet in these marvellously exact instruments the 
motive-power is a spring. Drawing-room and library clocks of unim- 
peachable veracity are dl, or nearly all, driven by springs, and some of 
the most beautiful specimens of the mechanical skill of the ** old masters '* 
in horology are similarly actuated. The new 5/ sidereal clock was never 
intended to supersede the costly and exquisitely manufactured Observa- 
tory Sidereal Regulator of the professional astronomer, but designed 
simply as a trustworthy and efficient adjutor to the amateur astronomer. 
In nict, it must be regarded in the same light as the cheap and excellent 
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educational, optical, and other scientific instruments now offered by enter- 
prising firms to 'the intellectual public, and we must remember that many 
and great discoveries have been made, and good services^'endered to science, 
by men provided with very modest instrumental means, in reply to the 
doiibt expressed by " Egens " of the capability of a lo-in. pendulum to 
beat seconds, I beg to assure him that, with Mr. Cock's arrangement of 
the chronometer -escapement, it does so most accurately. I merely recom- 
mend the Dipleidoscope to time the clock by, not as a substitute for the 
Transit, a cheap and reliable form of which 1 hope soon to see advertised. 

I am. Sir, yours most obediently, 

HABENS. 



AUGUST METEORS. 



Sir, — The annual display of August meteors thir, year was unusually 
fine, and far surpassed, as to number and brilliancy, the shower of last 
year. The weather was all that could be desired, clear, cool, and nearly 
destitute of moonlight. 

In the ;iorth the Aurora held sway, but was confined to a steady light 
near the horizon, with only now and then a few streamers. 

Durine the night oT the 9th, from 12 m until 2 a.m., there were seen 
by two observers, 142 ; 7* the first hour, and 70 the last 8 were of the 
1st magnitude, 16 the 2nd, 28 the 3rd, 30 the 4th, and 60 the 5th. 

On the eve of the loth, there were seen 567 in 5 hours, from 10 p.m. 
until 3 a.m., as follows : 



Hour.' 


1st 
Mag. 


2nd. 


3rd. 


4th. 


5th. 


Total, 


10 p.m. to II p.m. ... 


3 


3 


9 


14 


20 


49 


II p.m. to 12 m. ... 


H 


15 


22 


19 


42 


112 


12 m. to f a.m. ... 


12 


12 


13 


27 


58 


122 


I a.m. to £ a.m. ... 


II 


10 


22 


21 


67 


131 


2 a.m. to 3 a.m. ... 


12 


12 


26 


35 


68 


153 


52 


52 


92 


116 


255 


567 

















A grand total for the two evenings of 709. Last year, three observers, 
4 hours, counted 302. The first magnitude ones were all more or less 
brilliant, with trails lasting from 1" to 9'. The colours were orange and 
violet, and the radiating point seemed to be from Algol in Perseus. 

Of the most remarkable ones, one of the ist magnitude separated after 
shooting 10^', and formed t^o, and continued on for 20° more ; and one 
of the 2nd magnitude was 8' in traversing a space of 20^. As to size, 
the most brilliant ones ^were about the apparent magnitude of Venus, 

If favourable,' the 13 th and 14th of November, an observation will be 
taken all night, when a more interesting account will, no doubt, be 
recorded, as iii 1868 6veE»5,ooo were counted by three observers. 

E. F. TANGER, S.A.S. 

Boston: Aug. 14, i87r. H. E. STEVENS, S.A.S. 
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OLD STAR MAPS. 



Sib, — Can any of your correspondents give the title of a folio 
book, pabliriied somewhere about 1600, in which the constellations are 
arranged with Christian figures instead of Lyra, Bootis, &c. ? 

I think it was done by the Jesuits. I should much like to know where 
a copy is to be seen. ^ ' S. S. 



NEPTVNK 



Sir, — Neptune is n«w near the double star 123, Piscium, which Webb 
calls a "fine test, requiring beautiful weather." I have seen it well 
with my 3j-in. aperture achromatic, and 175 power. Sh6uld any readers 
of the Astronomical Register wish for a diagram of the small stars near 
Neptune, in order to make sure of him, I will forward it on application 
enclosing a postage stamp. 

Yours, &C., 

GEORGE J. WALKER. 
Teigmnouth, Devon : Sept. 12, 187 1. 
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OBSERVATIONS TO JULY 31, 1871. 

Solar Spots. — Mr. T. W. Backhouse, of Sunderland, obtained the fol- 
lowing measurements of a large spot that was percepti))le on the sun : — 
On the 1 2th, at 9h «i2m. a.m., the umbra was 20,000 miles long ;. on the 
15th, atQh. 15m., a.m., the penumbra was 36,000 miles in length ; on the 
1 8th, at 7h. 45m., a.m., the dimensions of the penumbra and umbra were 
37,000 miles and 22,500 miles respectively. At this time, the width of 
the umbra was 14,500 miles. On the 20th the spot had increased in mag- 
nitude, the penumbra being 41,000 miles long, Vhile the umbra was equal 
to 27,500 miles. It had decreased in size on the 22nd. MV. Backhouse 
remarks that it was the largest umbra he ever saw. . 

Comets I. and II. ^ 187 1. — Mr. John Birmingham, of Tuam, writes as 
follows : — I had several observations of Comet I. from April 22 to May 
8, but under very unfavourable circumstances, caused by the state of the 
atmosphere and strong moonlight and twilight. Still, notwithstanding 
its faintness, a nucleus was easily detected, and the comet seemed in 
general to present a granulated appearance. On April 22, it was not 
visible in the finder, but bore magnifying up to 126 very well. There 
was a slight elongation in the normal direction of a tail. By the best 
measurements that I was able to apply, the comet seemed always slightly 
in advance of the position computed ^y Pechiile. On July 17, at I2h. 
1 5m., Dublin mean time, I first found Comet II., the cloudy weather having 
rendered a previous search ineffectual. This comet was of extreme faint- 
ness, and, without t]ie sharpest attention, it might easily pass unnoticed 
across the field. When first observed, it was in contact with a small 
star, not identified, from which it gradually detached, and^ks position 
seemed to agree with Pechiile's calcmation. It was best sden with 56 and 
99 ; and, with the latter, after intent mazing, the momentary flickerings of 
minute points in its misty form could be caught at instants of good defi- 
nition. This so strongly suggested the appearance of a nearly resolv- 
able cluster, that I was not satisfied witn the comet's identity until I 
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perceived its motion. Previous to this observation, I had not read the 
description of the ohject by Herr Tempel, the discoverer ; but, subse- 
quently, I was pleased to see his allusion to its appearance as if sprinkled 
towards the middle with little stars. If the light of the comet is suffi- 
cient, I shall not be surprised to hear of its giving indications of a con - 
tinuous spectrum, in addition to the usual bright lines." Mr. Charles Hill, 
of Bristol, also observed Comet II. with his S^-inch equatoriallj mounted 
reflector. He examined it for some time during the night of July i8 — 19, 
but it was so exceedingly faint that it could on^, with great difficulty, be 
detected. 

Ventu. — Mr. Henry Ormesher, of Manchester, has frequently observed 
this planet during the last few months. He has on several occasions 
succeeded in detecting the dark markings. He says : — ** May 10, 8h. — The 
markings were clear and well defined, and reminded me very much of the 
planet Mars, having much the same appearance." On May 21 and 
29 he also saw dusky markings on the planet's surface, with his 5J^-inch 
refractor, power 181. Mr. John Birmingham reports, that although he 
has been carefully observing Venus at every opportunity, he has failed to 
detect ** any definite markings besides the well-known peculiar forms 
exhibited by the cusps, which appear to be brighter than other parts 
of the planet." Mr. H. W. Holiis, of Eeele, Staffordshire, examined 
Venus on July 17, at 6h. 30m., with his 6-in. O. G., power 150. " The 
rounding off of the southern cusp was evident at a glance, and the pro- 
longation of the northern one more remarkable than I have ever before 
observed it ; a dusky, >ill-defined, and uncertain-shaped spot was visible. 
On the 1 8th, at 5h. 15m., I suspected the presence of this spot again, 
somewhat nearer to the terminator, but of this I cannot speak positively.'* 



OBSERVATIONS TO AUGUST 31, 1871. 
SOLAR PHENOMENA, 



Mr. T. W. Backhouse, of Sunderland, reports that *' a fine group of 
spots passed the sun's centre in the southern hemisphere on the 17th of 
last month. I made the following measurements, in miles, of its chief 
spot : — 
Date. 



August II 
13 



h. 
21 



m. 
20 



Umbba. 

liCngth. 



Pbnuicbba. 



21 20 



Length. 
82,000 

71,000 



'4 
14 
15 
18 
20 
21' 



3 
20 

21 

3 
21 

21 



30 
o 

15 

30 
o 

20 



14,500 

16,500 
16,500 

9,500 



Width. 

46,000 
( about 
( 18,000 



... D0,000 ••• ... 

65,000 ... 34,000 

59,000 ... 39,000 

... ••• ••• 75,000 ••» ... 

... rather small . . . divided into 4. . . 

" The penumbra had a more ragged appearance than is often the case. 
If this group has returned to this side of the sun, it contains no impor- 
tant spots this month. Another very fine group passed N. of the sun's 
centre on the 19th of last month (August). It generally contained two 
or three large penumbra, of which I made several measurements, and on 
the 1 8th they were united at 3h. 30m., making a penumbra 78,500 miles 
long, and 41,000 wide at its widest part, and at 2ih. lom., 84,000 miles 
long. By the 25th all its spots were so reduced as to be quite small." 
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A UGU8T MI}T£0R8,—ThB Rev. S. J. Johnson, of Upton Helions Rec- 
tory, Devon, writes :— ** The following watch I kept with regard to the 
August meteors shows they were seen to considerable advantage this 
year : — 



Datb. 


Duration op Watch. 
h. m. h- m. 


NuMBEB Sbbn. 


August 9 


10 15 to 10 40 


I 


9 


II 13 to II 52 


7 


10 


9 44 to 10 34 


II 


10 


II 4 to 12 12 


... 42 


II 


10 36 to II 36 


20 


12 


10 56 to II 28 


... 5 



" They were of a finer class than those of the last few years. Ten o^ 
those on the 9th were equal to ist Mag. stars. Nearly all left momentary 
trains. On the 9th a very bright one burst into view a little below 
d Cassiopeia, and shot towards ij with a train of sparks. One on the 
loth, near Cor. Caroli, was equal to Venus. I fancied the radiant 
point on the 9th was a trifle to the left of the cluster 33 J^, but subsequent 
nights made me think it much lower down in Perseus." Mr. William F. 
Denning, of Bristol, observed the following number of meteors during a 
portion of three evenings of observation : — 

Date. Duration op Watch. Number Seen. 

h. m. h. m. 
August 9 



10 



II 



II 


30 to 


12 





• • • 


7 


12 


to 


13 





■ • • 


27 


13 


to 


H 





• • • 


8 


H 


to 


15 





• • « 


21 


10 


to 


II 





• • « 


17 


II 


to 


12 





• • • 


27 


12 


to 


12 


30 


• • • 


27 


10 


35 to 


10 


50 


• • • 


18 


II 


to 


12 





• • • 


29 


12 


to 


12 


IS 


• • • 


16 


12 


15 to 


12 


30 


• • • 


IS 


12 


30 to 


13 





• • • 


23 


13 


to 


13 


IS 


• • • 


II 


13 


15 to 


13 


30 


• • • 


14 



" Most of the meteors observed, especially those on Aug. 9, were ex- 
ceedingly small and scarcely discernible. Several brilliant ones were, 
however, observed. At I2h. 23m. on Aug. 10, a meteor of sreat lilstre, 
and star-like in appearance, diverged from Perseus towards the horizon ; 
it was of a blue colour, and left a trail of light marking its path, which 
was visible for a few seconds. At loh. 44m. on Aug. 11 another brilliant 
one was observed. It passed eqmal to Venus, ana was visible in Ursa 
Minor. The train whicn it left remained perceptible for a few seconds. 
It was, however, at about I2h. 50m. on the latter date that the most bril- 
liant meteor was observed. It passed between the fourth Mag. stars c 
and ^ in Cvgnus, and soon afterwards disappeared, leaving in its flight a 
train which could be seen for about 7 seconds after the extinction of the 
meteor itself. This one, like the great majority of those observed, radi- 
ated from or near the small star B in Camelopardalus, situated at about 
B. A. 48^ 3/ and N. D. 59** 18'. There were several small meteors ob- 
served in close proximity to this point ; not many were seen to come 
from otJier directions. At i ih. 25m. on Aug. 10 a rather brilliant one 
passed from the bright star Scheal in Pegasus to Cassiopeia." 
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ENCKIPS COMET, OCTOBER, 1871. 







R.A. 


Decl. 


I87I. 




h. m. s. 


/ 


Oct. I 


• • ■ 


I 43 41 


+33 37 


3 


• • • 


I 39 6 


34 12 


5 


• • • 


I 33 55 


34 48 


7 


• • • 


I 28 4 


35 23 


9 


• • • 


I 21 28 


36 59 


II 


• • • 


I 14 3 


36 33 


13 


• • • 


I 5 43 


37 7 


15 


« • • 


56 25 


37 39 


17 


• • • 


46 4 


38 8 


19 


• • • 


34 34 


38 34 


21 


• • • 


21 52 


38 54 


23 


• • • 


7 56 


39 8 


25 


• • • 


23 52 45 


39 14 


27 


• * ■ 


23 36 19 


39 lo 


29 


• •• 


23 18 44 


38 54 


31 


• •• 


23 7 


38 24 



A New Minor Planet, No. 114 of the Series, was discovered by 
Dr. C. H. F. Peters, at Hamilton College, Clinton, U.S., on July 23rd, 
187 1. It was also found independently on Aug. 6th, by J. C. Watson, 
at Ann Arbor, Michigan, U.S. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

OCTOBER, 1871. 



Day. (C 



Supplement 

— 
Midnight. 



Bt W. R. Bim, F.R.A.S. 



Objects to be observed. 



143 io'9 ... Azout, Bernouilli, Struve. 
12940*4 ... Biela, Boguslawsky, Boussingault. 
11616*1 ... Guttemberg (o), Bohnenbeffer the Pyrenees. 
103 1*1 .-. Arago, Mt. Argaus, Arnold. 
89 56-9 ... Stofler (J>), Aristillus (c), Autolycus. 
77 4'2 ... Archimedes (rf), Cassini, Apianus. 
64230 ... Nasireddin, Huggins, Miller (c). 
51 53*3 ... ' Beer and Madler (/), Tobias Mayer. 
39 35*4 • Bessarion, Encke, the Mare Humorum (jg). 
27 29*7 ". Campanus, clefts in its neighbourhood. 
15 36*8 ... Bayer, Billy, Hainzel. 
3 57*0 ... Cardanus, Krafft, Olbers. 
... —7 29*5 ... Rock Mountains, Inghiransi. 
For additional objects consult the lists for June and August. 
♦ Moon near mean libration. The Epoch of mean libration is Oct. 4. 
*j^* It is very important to register the extents of shadows near the 
terminator in part of the diameters of Craters, and in the case of moun- 
tains in diameters, their multiples and parts of the apparent diameters 
of their bases. 

(a) A re-observation of the objects figured by Birmingbam, near Guttemberg, is 
very desirable. See list for August. 



16 

17* 
18 

19 
20 

2^ 
22 

23 

24 

25 
26 

27 
28 



Sun. 
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(b) The same remark applies to Stofler. The largest Crater on the S.W. of Stofler 
has been named Fi-BAPAY. 

' (c) Should Aristillus be in sim-light, a ring on its Northern border may be looked 
for. It should be carefully drawn and its features described. It is evanescent and 
is soon lost sight of. If not in sun-light, on the 20th, look for it on the next evening. 

{d) SeeUn^lish Mechanic, No. 334, Aug. 25th, 1871, p. 565, for a sketch by Gaudi- 
bert, of Archimedes, with the clefts in its neighbourhood. 

(e) The Craters on the S.E. and N.W. of Nasireddin have been named HuaenNS 
and MiLiiEB respectively, to commemorate the joint Spectroscopic labours of these 
physicists. 

(/) A fine pair of small Craters between Archimedes and Timocharis. 

(y) The Bidges and Craters on the surface form a fine study during the passage 
of the terminator. 



Errata in former lists : July 29, for Blancauus read Blancanus ; 
Aug. 24, for Pietel read Fictet ; Sept. 18, for Mesius read Metius ; Sept. 
19, for CyrUlius read Cyrilhis ; Sept. 21, dele comma between Sulpitius 
and Gallus ; Sept. 23, for Bonpland read Bonpland ; Note (/), for hue 
of light read line of light. 

Errata, page 207, par. 2, line 5, for where read whence. Page 208, line 
24, for shown read shews. Line 9 from bottom, for Satellite read Satellite I, 
Line 21 from bottom, for Phenomena read Phenomenon. 



SUN. 



Greenwich, 

Noon. 

1871. 
Oct. I 
2 

3 

4 

• 5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 

16 

17 
i8 

19 
20 

21 

22 

23 

24 

25 



Heliographical 
longitude 



Heliographical Angle of position 
latitude of the sun's axis. 



of the apparent centre of the sun's disc. 



125-57 
13878 

i5i'99 
165*20 

178-41 
I9i*b2 

20483 

218-14 
23 1 '44 

244*55 
257-60 

270*86 

284-07 

297-28 

310-48 
323-69 

33()-89 
350-10 

3*30 
16-51 
29-71 

42-91 
56- 1 2 

69-32 
82-52 



-92 5^ 



-85 n 



-78 ^^ 



-71^^ 



+6-62 N 



26*21 


6-57 


•27 


652 


•33 


6*46 


•37 


6-41 


-41 


635 


•45 


6-29 


•47 


4-6-22 


26-49 


6-16 


-50 


6*09 


•51 


6'02 


•50 


5'95 


•49 


5*88 


•47 


5*8o 


•44 


+573 


26-41 


565 


37 


5'57 


•32 


5*49 


•26 

1 


5*40 


•20 


5*32 


•13 


523 


26-05 


+515 


25-96 


5*06 


25-86 


4*96 


25-76 


487 


.. 25-65 
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Moon's Terminator. 



26 
27 
28 



29 
31 



9573 
108-93 

122*13 

14854 

16174 ^2 d I 



478 

4*68 
4-59 

+4*49 
4*39 
428 N 



Greenwich, Midnight 



187 1. October i 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 

30 
31 



6o°N. o^ 

SU198BT. 



+ 58-1 

45'9 
33 7 

21*5 

+9-3 

— 2*9 

151 

273 

39-5 

51-8 

64*0 

—76-2 

+501 
35*0 
258 
136 

+1*5 
— 107 

22-8 

350 
471 

59*2 

714 

-835 

+88-6 
76-4 

641 

+51-9 



4-55*3 

43*3 

31*1 

190 

+6-8 

••• —5*4 
17*6 

29*8 
420 
54-2 
66*5 
... —787 

SUNfilSB. 

... +52-5 

403 
28*1 

159 

•• +37 
... —8-5 

207 
32-8 
45-0 

57*1 
69-3 

—81-4 



SUKSET. 



74*3 
62- 1 

+500 



25-55 
2540 

2527 
2513 

24*98 
24*82 



MOON'S TERMINATOR, 



60° S. 



+529 
407 

286 

1 6*4 

+4*2 

— 8-0 

20*1 
323 

445 

567 
68*9 

—811 

+54-8 
426 

30-4 
i8-2 

+59 
—6-3 

18-5 
30*6 
42-8 

550 
67*2 

— 79*4 



+86*4 ... +844 



72-3 
60*2 

+48*1 



Meteob. — On the Evening of September 6tli, at about 91i. 20m. 
a magnificent bolide, with a luminous train, which remained visible for 7 
or 8 seconds, was observed at the Boyal Observatory of Florence, near 
Arcetri. It traversed the constellation of the Dragon, and went towards 
the Great Bear, Before and after its appearance, there fell a light rain 
of very small meteors, which had the constellation of Cassiopeia for their 
radiant point. — L'ltalie. Sept. 8th. 
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VARIABLE 8TARS. 



1871. 
Oct. 















Place of Star i8i;i;. 


■ 


G. M.T 


1 
• 






A.R. 


Decl. 




h 


m. 






mag. 


h. m. 8. 


/ 


2 


6 


I 


U Coronse 


min. 


9 


15 12 17 


+32 io'8 


3 






B AquilsB 


max. 


67 ... 


18 19 23 


4-8 08 


II 






R VnlpeciilsR... 




7'5 - 


20 57 56 


+23 149 


12 


15 


I 


Algol 
X Tauri 


min. 








13 


17 


6 


— 








14 






S Leon 18 


max. 


9 


II 3 21 


+6 14-9 


15 


II 


9 


Algol 

S Sagittarii ... 


min. 








16 






max. 


98 ... 


10 10 57 
8 35 39 


— 19 i7'i 


17 


15 


I 


S Cancri 


min. 


10 ... 


+19 33*2 




16 


5 


X Tauri 


— 








18 


8 


7 


Algol 


— . 








— 






RSa^ttss ... 
S Viupfeculaft... 


— 


10 ... 


20 7 27 


--16 17-4 


— 






— 


95 ••• 


19 42 27 


- -26 557 
- -13 480 


19 






T Piscium 


— 


II ... 


24 29 


20 






B Cancri 


max. 


63 ••• 


8 834 


+12 lo-i 
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M. Schulhof has calculated the following elements of the Orbit of this 
body : — 

Perihelion Passage =July 26*97 B.M.T. 

o / 

Longitude of Perihelion = 308 10 

Longitude of Ascending Node := 211 56 
Liclination of Orbit = loi 59 

Longitude Perihelion distance = 0*034819 

The following ephemeris for the current month will be useful to many of 
our readers : — 



1871. 
October 2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

22 

24 
26 

28 

30 



B. A. 

h. m. s. 

4 27 4 

4 10 39 

3 5341 

3 37 8 
3 21 6 

3 5 51 
2 51 28 

2 38 I 
2 25 33 
2 14 5 

2 3 35 
I 54 I 

I 45 19 

I 37 28 

I 30 22 



Decl. 

/ 


Luminosity. 


+55 43 


1*87 


54 12 


• • • 


52 27 


1*96 


50 25 


..a 


48 8 


20 


45 36 


• • « 


42 51 


1*99 


39 55 


• • • 


36 51 


1*90 


33 43 




30 33 


173 


27 24 




24 19 


1-52 


21 20 


• « • 


18 30 


1*29 
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ASTRONOMICAL OCCURRENCES FOR OCTOBER, 1871. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Sun 


1 
2 
3 

4 
5 


h. m. 

( 


Sidereal Time at Mean 
Noon, i2h. 39m. 6*59s. 




h. m. 8. 


b. m. 
Saturn 

5 36-2 


Mon 


( 
t 


Sun's Meridian Passage, 
iim. 1 1 '208. before 
Mean Noon 






5 32-5 


Tues 


1 
20 19 


Conjunction of Venus 
and Mercury, 4° 41' N. 


3rd Sh. E. 
2nd Sh. I. 
3rd Tr. I. 
1st Ec. D. 
2nd Tr. I. 


14 6 
i«? 23 

16 I 

17 40 24 

17 57 
14 50 

16 5 

17 9 


5 28-7 


Wed 


5 250 


Thur 


C Moon's Last Quarter 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 

1st Ec. D. 
2nd Oc. R. 
1st Oc. R. 

1st Sh. E. 
1st Tr. E. 
4th Sh I. 
4th f^h. E. 


5 21-2 


Fri 


6 

7 

t 

9 

10 

11 
12 


5 31*6 


12 8 42 
15 22 
15 41 

11 37 

12 54 

13 59 
17 20 


5 17*5 


Sat 


9 27 
16 14 


Conjunction of Moon and 
Jupiter, 2° 36' S. 

Conjunction of Moon and 
Uranus, 2° 29' S. 


5 137 


Sun 


1 


Saturn's Ringj : 
Major Axis=3677" 
Minor Axis= 16-35" 




5 100 


Mon 






5 6-3 


Tues 








5 2-6 


Wed 


15 53 

|i6 50 
15 


Occultation of v Virginis 

(4i) 
Reappearance of ditto 

Conjunction of Moon and 

Venus, 11° 54' S. 

Conjunction of Moon and 
Mercury, 3° 17' S. 

• Now Moon 


3rd Sh. I. 
2nd Sh I.' 
3rd Sh. E. 


14 58 

17 56 

18 16 

16 44 
18 I 


4 589 


Thur 





1st Sh. I 
1st Tr. I. 

2ndEc D. 
1st Ec. D. 
1st Oc. R. 
2nd Oc. R. 

istSh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


4 55*2 


Fri 


13 
14 
15 


1819-3 


12 31 23 
14 I Sc 

17 36 

18 I 

11 12 

12 30 

13 31 

14 49 


> 

' 4 515 


Sat 


■ 1 




4 47'8 


SU71 


23 25 

I 


( Jpposition of Neptune 
Illuminated portion of 
disc of Vcnus=o-io8 
„ Mars=o-9i9 


1st Oc. R. 
2nd Tr. E. 
3rd Oc. R. 


12 4 

12 45 

13 37 


4 441 
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DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


. Meridian 
Passag-e. 


Mon 


16 


h. m. 


Sidereal Time at Mean 
Noon, i3h. 38m. 14-893. 


4th Oc. D. 
4th Oc. R. 


h. m. 8. 
II 46 

15 43 


h. m. 
4 405 


Tues 


17 

18 

19 

20 

21 
22 

23 

24 
25 

26 

27 
28 

29 

30 
31 


12 7 

1 


Conjunction of Moon and 
Mars, 2° 2' S. 


—- — - 


4 368 


Wed 


21 34 


Conjunction of Moon and 
Saturn, 1° 31' N. 


. 


Moon. 
3 47'i 


Thur 




Sun's Meridian Passage 
14m. 54-083. before 
Mean Noon 






4 48-3 


Fri 


1 1 54*3 


) Moon's First Quarter 


2nd Ec. B. 
1st Ec. D. 


15 7 45 
15 54 57 


5 48-9 


Sat 




Ist Sh. I. 
Ist Tr. r. 
1st Sh. E. 
1st Tr. E. 


13 6 

14 24 

15 25 

16 43 

12 12 28 
12 25 

12 39 

13 58 

14 10 

15 19 

17 37 


6 47-0 


Sun 






jrd Ec. R. 
2nd Tr. I. 
2nd Sh. E. 
1st Oc. R. 
3rd Oc. D. 
2nd Tr. E. 
3rd Oc. R. 


7 41-6 


Mon 


8 40 

9 14 
9 50 

II 


Occultation of r' Aquarii 

(6) 
Reappearance of ditto 
Occultation of r' Aquarii 

Reappearance of ditto 


1st Tr. E. 


II 12 


8 32-6 


Tues 






4th Sh. E. 


II 26 


9 20'4 


Wed 






- - 




10 5-9 


Thur 






17 44 7 
17 48 4 

15 

16 17 

17 18 

18 36 

12 16 19 

12 19 

13 26 

14 57 

15 12 

15 50 

16 II 36 

17 51 


10 50-0 


i^Vi 


20 14*1 
17 

17 54 


Full Moon 
Occultation of ^' Ceti (4J) 
Reappearance of ditto 


2nd Ec. D. 
Ist Ec. D. 


II 337 


Sat 






1st Sh. I. 
1st Tr I. 
Ist Sh. E. 
1st Tr. E. 


12 17-8 


Sun 


8 50 

10 33 

11 38 


Saturn's Ring : 
Major Axis=35 69" 
Minor Axis= 15-79" 


IstEc. D. 
2nd Sh. I. 
3rd Ec. D. 
2nd Tr. I. 
2nd Sh. E. 
1st Oc. R. 
3rd Ec. R. 
2nd Tr. E. 


13 2-9 


Mon 


Near approach of B.A.C. 
1361 (6) 

Occultation of n Tauri (6) 
Reappearance of ditto 


Ist Tr. I. 

1st Sh. E. 

•1st Tr. E. 

1st Oc. R. 
2nd Oc. R. 


10 45 

11 47 

13 4 


13 49*3 


Tues 


10 18 
12 32 


13 37*2 
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THE PLANETS FOR OCTOBER. 



At Transit oyer the Meridian of Greenwich. 



Planets. 



Mercury 



Venus 



Jupiter 



Saturn 



Neptune ... 



Date. 



1st 
15th 

I St 

15th 

1st 

15th 

1st 

15th 

4th 

i6th 



Bt. Ascension. 



h. m. s. 

11 28 38 

12 43 34 
II 45 10 
II 33 25 

7 55 10 

8 I 54 
18 16 14 

18 19 13 

I 27 38 

I 26 24 



Declination. 


Diameter- 


/ 




+4 40 


7"-2 


— 2 40 


5"-3 


-651 


58"-4 


2 27I 


Si"-8 


+20 58J 


34"-2 


21 4ii 


34"-4 


—22 50 


i4"-8 


22 504 


i4"-6 


+7 18 


3"'o 


+7 10 


3"-2 



Meridian. 



h. m. 

22 458 

23 5*5 
23 2-3 

21 55-5 

19 12*9 

18 24*6 
5 3^-2 

4 44*1 
12 36*6 

II 46*2 



Mercury is excellently situated for observation in the morning, 
rising at the beginning of the month, nearly two hours before the sun, 
the interval decreasing to twenty-one minutes at the end of the month. 

Venus rises at the beginning of the month, about half-an-hour before 
the sun, the interval increasing. Towards the middle of the month she 
will be worth observing. 

Jupiter rises at the beginning of the month five hours and a half after 
sunset, the interval decreasing. * 

Saturn sets earlier each day, the interval varying from four hours to 
three hours and a quarter after sun^t. 



THE STABILITY OF THE UNIVERSE, 

Should the rotation of the earth on its axis be increased by 
five seconds of time in twenty-four hours all the time-keepers in all the 
watch-towers of the world would proclaim the fact — all the stars would 
fail to keep their appointed meridian transits, and would, in sympathy 
with the great orbs of light, linger in their nocturnal march. The burst- 
ing out in the heavens of a thousand fiery comets in a single night could 
produce no such mortal terror to the astronomer, as tttis falling backward 
of the mighty sphere of the starry universe for one single second in 
twenty-four hours, for it would speak the doom of the universe, in 
announcing that God's right arm was growing heavy, and his omnipotent 
will was commencing to stagger under the weight of ten millions of roll- 
ing worlds. Should such an event ever occur— should the time ever come 
when indeed those shining sentinels in the high heavens should fail to 
keep their appointed vigils— when the astronomer ishall look wistftilly 



f 



% 

r 

r 
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through the " optic tube ** for the coming of the faithful star which, prompt 
to the thousandth of a single second, has traversed his meridian line, and, 
lo ! the star lingers in its journey, seconds ebb slowly away and merge 
into minutes, and at last the star appears, no matter if with its wonted 
beauty, the astronomer stands aghast, and well may he tremble, for the 
powers of the heavens are smitten, and God is deserting the universe 
which sprang into beins^ at his divine command. Human confidence and 
faith would be gone ror ever, and no remedy could avail to rectify the 
wrong. 

We have no fears that our confidence will ever be thus rudely shaken, 
not because we believe nature and her laws to be eternal, not because we 
believe that this stupendous mechanism endured from all eternity — for 
even then, after countless revolutions, a fault, an anomaly, a failure in the 
series of sequences might occur, and, with its terrific utterance, announce 
the possible running doom or destruction of the mechanism, but because 
I beUeve that God, the Eternal, All-wise, Incomprehensible, created and 
now sustains all things by the word of his power ; it is because of God's 
eternity that we dwell in simple trust upon an unshaken order and a pur- 
pose to be achieved. — From The Astronomy of the Bible. By the late 
Professor and General O. M. Mitchel, U.S , formerly Director of the 
Cincinnati and Dudley Observatories. 



The New Planet No. 114 has been named Cassandra, 
r A STEONOMIC AL CUEI08ITY.— A Chart showing all the 

r J\. 324,000 stars in Argelander's series of forty full-sheet Charts, or twice the 

number counted by Sir William and Sir John Herschel in their fkmous star-gauges. 

Drawn by R. A. Proctor, B.A., F.R.A.S., and phot<^fraphed bjr A. Brothers, F.R.A.S., 

f eleven inches in diameter. Also, a Key-map of the same size, photolithographed, 

I with Letter-press description. Price, 6s. 6d., free by post.— A. BROTHEBS, 14, 

St. Ann's Square, Manchester. 

' pUTHEEFORD'S PHOTOGRAPHS OF THE MOON. 

Xi Negatives of three of the most perfect of these acknowledged masterpieces, 
' showing the moon half full (first and last quarters) and full, having been placed at 

Mr. Brothers' disposEd, he {purposes (havmg obtained Mr. Rutherford's permission) 

to publish enlarged Copies in a Haitdsome FOLIO Yoluhe, with about 100 pages 

of Letter-press Introduction, by Mr. Proctor. 
The enlarged Photographs, eleven inches in diameter, form pictures of venr great 

beauty, the detail of the Moon's surface being shown more clearly (and of course 

more truthfully) than in any maps of eq[ual size hitherto published. 
Planispheres of the Moon will be given in the Introduction, showing the real 

shape, and the relative dimensions of the various lunar features. 
f Price (handsomely bound) to Subscribers, £l lis. 6d. ; afterwards, £2 2a. 

Subscribers' names may be forwarded to A. BsoxHEas, 14, St. Ann's Square, 
* Manchester. 

t Note.— The Work will not be published unless Names are received in sufficient 

f number to cover cost of production. 



' ASTBONOMIOAL REGISTER— SubMsriptions noeived by the Editor. 
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To September, 1871. 

Elliott, R. 



Gooch, Miss. 
Guyon, G. 
Holden, Rev. T. W. 
Lawton, W. 
Slater, J. 
Weightman, Miss. 

^ September 21, 1871. Subscriptions after this date in our next. 



To December, 1871. 
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Instruments, &c., For Sale or Wanted. 

These Notices, which must in all cases be paid for in advance, are inserted at the 
rate of One Shilling for Twenty Words or under ; half-price only will be chained 
upon repetition, if no alteration is required. When the address is not given, 
application may be made to the Editor, with a stamped envelope for reply, with- 
out which no answer ean be sent.— The Notice will be withdrawn should the payment 
not be renewed. 

For Sale by Auction, at Kilkenny House, Bath, on the ISth day of September, inst., 
at Twelve o'clock, by the direction of the Executors of the late Capt. K. W. H. 
Hardy. R.N. 

AN ASTRONOMICAL NEWTONIAN REFLECTING 

-lV. telescope. Speculum 12 inches in diameter, 12 feet focus, equatorially 
mounted, circular iron body, with clockwork of sidereal time. In complete working 
order. 

TWO SMALLER DITTO, in wooden bodies. 

PORTABLE ALTITUDE AND AZIMUTH or TRANSIT INSTRUMENT, 
by Hague, of Bath. Quite new. 

PATENT ATMOSPHERIC self-winding astronomical CLOCK, with improved 
gravity escapement, mercurial pendulum, jewelled in 6 holes. By Horstmann, 
of Bath. 

FOR SALE.— Telescope, equatorially mounted, by Slugg^ of 
Manchester, 3$ inches aperture, 5ft. 2 in. focus. With 3 Eyepieces, Diagonal 
Reflecting Prism, &c., in oak case. 

THE BEDFORD CATALOGUE.— Wanted, a copy of 
" Smyth's Cycle of Celestial Objects," in fair condition. 



CHEAP OBSERVATORY.— Wanted, a cheap Observatory 
for a 9-feet Equatorial. Plans, ppecificat 
POTTER, Esq., 9, King Street. East, Toronto. 



LARGE DOUBLE TELESCOPE— Wanted with stand 
complete, in good condition. State maker, focal length,* and price asked. 
Address, H., Pall MaU Club, S.W. 



TO CORRESPONDENTS. 



In answer to a Correspondent, we prefer to receive subscriptions in 
January and June. 

We have received an interesting pamphlet, entitled " Notes on Eclipse 
Photography," by Mr. A. Brothers, describing minutely the photographic 
apparatus used at Syracuse ; published for the benefit of those who wish 
to take part in the observation of the eclipse in December. 

We are obliged to defer several interesting papers for want of space. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 



The Astronoxnical Begister is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Three ShilliTigs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Editor, Parnhnm Houses 
jpembury Road, Claptouy £., not later than the 15th of the Month. 



^)x\ ^^mmie^ Icjisteii. 



No. 107. NOVEMBER. 1871. 



NOTES ON THE WONDERS AND BEAUTIES OF THE 

STARRY HEAVENS. 



Bt C. Gkovbr, Assistant to John Bbowning, Esq., F.R.A.S. 
No. 4. THE CONSTELLATION LTILE. 



About 2^° north-east of Vega, we find a small star, which is perhaps 
better known and oftener observed than many of the greater lights of the 
firmament. This is Epsilon Lyrse, generally rated as of the 4th ma^i- 
tude, but owing to its proximity to the brilliant a, it appears of consider- 
ably smaller magnitude. This simple e£Fect of contrast is particularly ap- 
parent on some of our dark winter nights, especially if we compare our 
object with a few other stars, registered as of the same magnitude, but 
situated in parts of the heavens far removed from any brilliant neighbour. 

Attentive examination shows something about this star quite sufficient to 
attract attention, in fact, the naked eye shows this star irregular, elong- 
ated or notched, and, in the case of some few persons, gifted with visual 
organs of exceptional power, even separated ; this is, however, but rare, 
and the amateur, who can distinctly elongate this star without optical aid, 
has no reason to be disappointed ; the smallest telescope, or even an 
opera glass, shows it as a widely separated and nearly equal pair of atars, 
known as ^ and <*, Lyrae, ^ being the most northerly star of the pair. 
A moderate increase of optical power suffices to exhibit each of these as 
a very interesting and neat pair, thus constituting what is familiarly 
known as the double-double or quadruple star in Lyrae, discovered by 
Herschel, in 1779. 

The observer will at once remark the points of resemblance between 
these two pairs, the components of E^ being 5 and 6^, and those of t^ 5 
and 5^ magnitudes respectively. There is also an absence of the strongly 

VOL. IX. 
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250 Wonders of the Starry Heavens, 

contrasted colours which characterize many of the compound stars, the 
tints of I* are eiven as yellow and ruddy, and the components of E^ are 
both white, in fact many a casual gazer would overlook the existence of 
colour altogether. The distances are given as 3" 2 and 2" 6 for e^ and c' 
respectively. So that we have here the spectacle of two pairs of stars 
situated within 3^' of each other, and with so many other points of 
resemblance as to strongly indicate the probability of some nearer 
connection than mere optical juxtaposition. 

Micrometrical measurements have not only demonstrated the fact that 
•uch connection does exist, as evidenced hj a continual change in the 
ang^ar position of each pair; but, what is still more worthy of note, have 
shown that this motion is the same in direction in both cases, the motion 
beinff retrograde. From a discussion of the measures of various obververs, 
we find that in 75 years c^ (the most southern pair) has described an 
arc of about 28°, and in the same interval c^ has moved through about 
16°, which a little calculation will show gives a period of 1000 and 2000 
years respectively, supposing the movement to be continued uniformly, a 
condition of things, which in this case seems to be very likely of fulfil- 
ment, since in the period just referred to, the distances of both pairs have 
remained nearly unaltered. Clearly showing that their plane of motion 
must be nearly at right angles to the visual ray, and, therefore, that in this 
particular case, we observe the movements really as they are, without the 
complications unavoidably introduced when the inclination of the orbit to 
the visual ray, or excentricity of the orbit itself, required it to be allowed 
for. There appears to be but little doubt that both these pairs are linked 
together by some mysterious bond, and are slowly revolving around some 
grand centre, the position of which is at present unknown, and the period 
of whose vast cycle we are at present unable to comprehend. 

These objects are rendered still more interesting from the presence in 
their immecuate vicinity of several much smaller stars, much looked at by 
amateur observers, as tests of the light-grasping power of various tele- 
scopic apertures, one of these is very easily seen forming a triangle on 
the following side of the two doubles ; preceding this, and situated on 
either side of a line joining the two pairs, are two much fainter stars, 
constituting the celebrated ** Debilissima '* couple, of Sir J. Herschel, and 
by him rated 13th magnitude. They are much brighter than this at 
present, and the late Bev. W. R. Dawes* estimation, giving them 104 
magnitude, is probably much nearer the mark, though few observers will 
be able to see them easily as Mr. Dawes did with a 3} achromatic, and 
they may be considered as about the limit of such an aperture. It is 
worthy of note that both these authorities class them as of equal bright- 
ness, but a very little attention will show a very perceptible difference ; 
this has been noticed by the Rev. T. W. Webb, who, however, does not 
tell us which star takes the lead. I found the difiEerence very noticeable 
in 1867 with a 6^ inch silvered glass reflector, and from not being able 
to always perceive them with equal distinctness, I have been inclined 
to suspect them of variation. The following extracts from my note- 
book are inserted as examples of the changes observed : — 1867, May 
19th. The two stars very unequal. N.F. the brighter by fully half a 
magnitude. June loth. South Preceding star the brighter, when a stop 
is applied to the 6^ speculum which extinguishes the North Following 
star, the other is still visible. June 29th. N.F. star the brighter by f 
magnitude. August 23rd. S.P. star the brighter by ^ magnitude. Such 
changes as these, alternating with nights on which these two stars are so 
nearly equal that the difference is scarcely perceptible, are certainly very 
interesting, and I regret that I have not been able to devote more atten- 
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tion to their Tariations. I have looked at them occasionally since the 
above dates with the I2j^ speculum, and with the same results, some- 
times one and sometimes the other being the brighter ; and here there 
could be no possibility of deception, since the two stars are both visible 
in the same neld of view, and, therefore, form an excellent check on each 
other. They are also equally liable to be affected by whatever atmos- 
pheric conmtions prevail at the time of observation, added to which, 
they are- such conspicuous objects with this aperture as to become visible 
in broad twilight. As soon as the sun is sufficiently below the horizon 
as to allow the naked eye to detect Vega, and long before c itself can 
be discovered by the unaided sight, I have often seen these two little 
stars in the field of the telescope. Preceding the pair just mentioiled, 
are three other small stars, forming a triangular figure ; the star form- 
ing the southern angle being the smallest. Contrary to what is observed 
of many other celestial objects, these stars are best seen ynth a consider- 
able magnifying power ; an achromatic eye-piece, giving a power of about 
450, shows them admirably. 

We have still to add another star to this remarkable group. A minute 
point of about the 15th magnitude lies to the north of the North Follow- 
ing star of the Debilissima, and about one-third the distance between 
this and E^. This star is just visible with 3. 61 inch speculum, and may 
be taken as the smallest star to be distinctly seen with such an aperture. 

This addition, bringing up the number of stars composing this group 
to eleven, concludes our present notice. Nevertheless, it is evident that, 
especially as regards two of this number; we have yet much to learn. 
Therefore, continued and careful observations aro very desirable, and 
would probably lead to most interesting results. 



REVIEW. 

A Chart of the Northern Hemisphere on an equal surface projection, with 
a Key made by B. A. Proctor, B.A., F.B.A.S. 

A. Bbothbrs, Manchester. 

Some idea of the amount of pains and labour bestowed upon this 
extraordinary map may be gathered from first paragraph of the explana- 
tion : — ** In this chart there are 324,198 minute dots, and each of these 
dots represents a star. Each star has been copied in with careful atten- 
tion, both to position and size, from Argelander's splendid series of star 
charts. The present chart is intended to bear the same relation to 
Argelander's series of charts, that the maps of the hemisphere in an 
orcUnary atlas bear to the maps of the several countries. The forty 
charts of Argelander's series we have included in a single chart, on a 
scale very much reduced, of course, but in such a way as to show the 
laws according to which the stars, down to the 9-ioth magnitude are 
distributed over the northern hemisphere.'* 

The chart is especially intended to show where the stars are richly 
and where sparsely strewed on the celestial vault. Before the work of star 
charting commenced, the surface covered by the chart was divided into 
26,400 spaces, answering to the correspon<ung spaces in Argelander^s 
series ot charts. Into these spaces the stars were carefully copied — the 
time occupied in the work being 400 hours. 

To make a comparison with the work of others, the Herschels in their 
gauges counted but 160,000 stars, while Struve dealt only with 31,000. 
This chart includes 324,198 stars. 



252 Future Solar Eclipses. 

Mr. Proctor announces that he is about to publish a treatise npon the 
lessons to be learnt from the chart, which we shall be glad to see. 

We cannot do better than conclude this notice with the anthor^s 
concluding remarks : — ^ To the general student of science, the chart is 
chiefly of use in affording the means of enlarging his conceptions res- 
pecting the glories of the celestial depths. If he remembers that 
every one of the dots in the chart represents in reality a sun — a sun, 
perhaps, exceeding our own in magnitude and splendour, he cannot fail 
to be impressed with the grandeur of the stellar universe. More than a 
hundred times as many stars as he can see on the darkest and clearest 
night are here represented. While the student of astronomy remembers 
that if his powers of vision were so increased as to command the same 
range as Argelander's telescope (2J-in. in apert), he would see each 
night as'many as are shown in the photographic chart ; let him ftirther 
consider that a hundredth part of the celestial vault would exhibit, under 
the power of the Herschelian gauging telescopes, as many stars as are 
shown in the whole extent of the present chart. Even this enormous 
increase is but little, compared with that which would result could the 
powers of Lord Bosse's great mirror be applied, and nothing by com- 
parison with the real number of luminaries which exist amid the depths 
of space." 

It is not a little curious that some of the spots most barren of stars are 
the very borders af the milky way. 



We were unable, through press^of matter, to print the two following 
important letters last month, which will doubtless be wanted for future 
reference. — ^Ed. 

FUTURE SOLAR ECLIPSES. 



Sir, — The important physical observations which have been made 
during recent total eclipses of the sun have invested these phenomena 
with an interest independent of that attaching to the striking appearance 
in nature witnessed on these occasions, which have so frequently formed 
the subject of wonder and admiration in past times. I am thereby in- 
duced to send you a brief notice of the total eclipses which will occur 
during the next twenty years, founded upon a series of calculations 
undertaken for my own information, and very recently completed. I | 

shall avoid introducing numerical results to any extent, and trust to 
verbal description as affording a sufficient guide to the course of the 
moon's shadow over the surface of the earth in each eclipse. I shall 
endeavour, also, to indicate the localities in which observations may be 
made with the greatest advantages. One or two eclipses, where the ap- 
parent diameters of sun and moon will be so nearly equal as to unfit them 
for favourable physical observation, will be omitted. 

The eclipse of the 12th of December next is described generally in the 
various ephemerides. It will be total in Southern India and in Ceylon 
in the early morning. At Ootacamund, the sanitary station in the 
Neilgherry Hills, for 2m. 8s., totality commencing at 711. 32m. 53s. a.m., 
local mean time, with the sun 18 degrees above the horizon. The fi.rst 
contact of limbs occurs here a quarter of an hour after suiirise, so that 
the whole eclipse is visible. At Trincomalee totality commences at 
yh. 55m. 45s. a.m. local time, and continues 2m. lis. In the northern 
part of the Australian continent the eclipse may extend over more than 
four minutes. Expeditions are organizing for several stations along the 
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central line. In the Neilgherries, in particular, it appears favourable 
weather is confidently expected. I remark upon other eclipses in order 
of date : — 

1. The eclipse of 1874, April 16. — ^The central line commences in the 
Antartic Regions, near the position marked upon our charts as "Weddell's 
farthest/' and crosses Southern Africa, from the Orange River district to 
Natal. The only locality in which observations could be advantageously 
made lies between the Orange River and Lion mountains, near the west 
coast, in about 29 degrees south latitude. Taking as a point for special 
calculation 18 degrees E., 29 degrees, 11 minutes S., I find the last ray of 
sunlight disappears at 3h. 53m. 54s. p.m. local time, and totality con- 
tinues 3m. 37s., the sun at an altitude of 22 degrees ; this point is very 
near the central eclipse. On the eastern coast the sun's elevation is less 
than ten degrees ; at Port Natal he is obscured for 50 seconds only, but 
some 75 miles further north the total eclipse may extend to nearly three 
minutes. At the Royal Observatory, Cape of Good Hope, there is a very 
large partial eclipse, the greatest phase at 3h. 50m. p.m. 

2. The eclipse of 1875, April 6. — The greater part of the central line 
rests upon the Indian Ocean, from Madagascar, in a north-easterly direc- 
tion, but it will traverse Further India (British Burmah) and Siam, and 
the totality may be very favourably observed in this region, the sun being 
high in the heavens. At Mergui he is obscured 4m. 6s., at Tenasserim 
2m. 48s., and at Ban-kock 3m. 19s. At Mergui, which is near the 
centre of the shadow, the sun disappears at ih. 59m. 408. p.m., while at 
an altitude of 60 degrees. 

3. The eclipse of 1876, September 17. — The total phase commences a 
little below the equator, north of New Guinea and passes over the 
Pacific to the south-west of Cape Horn ; it appears to escape all the 
principal islands ; in 175 degrees W. the duration is im. 40s., which is 
nearly the maximum. The phenomenon does not promise to be of utility 
to the physical astronomer. 

4. The eclipse of 1878, July 29.— The belt of totality runs from the 
mountains north of Nertchinsk, in Siberia, over Behring's Straits, British 
Columbia, the Western States of America (Colorado, Texas, &c.,) and by 
Havannah to Port-au-Prince, Hayti, near which point it passes off the 
earth. In 135 degrees 30 minutes W., and 59 degrees 30 minutes N., 
where the sun will be near the meridian, the duration of total eclipse is 
3m. 6s. ; at Denver, Colorado, 2m. 47s. ; at Havannah, im. 53s. ; and at 
Port-au-Prince, im. 24s. ; but here the sun is less than 5 degrees from 
the west horizon. This will be the fourth return of the gpreat eclipse of 
1806, which was also visible in the United States. 

5. The eclipse of 1882, May 17. — The central line commences in the 
Ashantee territory, traverses Africa to Upper Eg3rpt and the extremity of 
the Sinaite peninsula at the entrance of the Gulf of Akabah ; the dura- 
tion of totality here is rather less than two minutes. The after course is 
by Teheran and Kashgar, across the Chinese Empire to Shanghai, where 
the eclipse is total for 20 seconds only, with the sun 18 degrees high. 

6. The eclipse of 1883, May 6. — The central line commences in 156 
degrees E., about 35 degrees S. of the equator, and passes below Norfolk 
Island, the Friendhr Islands, and among the Marquesas, ending in about 
87 degrees W. and 14 degrees S. Its course is, therefore, a very un- 
favourable one for observations, being a sea-track almost throughout. If 
any station is found, it may probably be between 150 degrees and 160 
degrees west longitude. In the longitudes of the Marquesas, the sun 
may be observed 5m. 15s. 

7. The eclipse of 1885, September 9.— Begins at sea, east of Tasmania, 
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and is total in New Zealand in the southern part of the Northern Island. 
At Wellington totality continues only 40 seconds, the sun disappearing* 
at 7h. 42m. 228. a.m., at an altitude of 15 degrees ; but some 35 miles 
forther north, it may extend orer nearly two minutes. The south latitude 
of the central line afterwards increases until it passes off the earth within 
the Antarctic Circle. New Zealand will, consequently, be the only 
ayailable station in this eclipse. 

8. The eclipse of 1886, August 29. — As regards the length of dura- 
tion of totality, this will be the most notable phenomenon within the 
period of which I am writing. The central line commences among the 
more southerly of the Bahama Islands, and, traversing the Atlantic, 
meets the coast of Africa, near Portendik, leaying this continent on the 
eastern side, south of the equator, and ending 2 degrees north of the 
upper extremity of Madagascar. Calculating for a point on the West 
Coast of Africa in latitude 17 degrees 55 minutes S., which is about 
ten miles south of Portendik, and close upon the central line, I find the 
total eclipse commences at iih. 27m. 36s. a.m., local time, and continues 
6m. 2 IS., the sua being at an altitude of 79 degrees. 

9. The eclipse of 1S87, August 19. — Frequent reference has been made 
in astronomical works to this eclipse, on the assumption that the line of 
totality would reach England. This, however, is now known to be an 
error. The central line begins at Bemberg in Anhalt, passes near 
Wilna and across Russia to Perm, thence by Tobolsk and ratner north of 
Irkutsk to Manchooria, and over Japan in about 38 degrees N., to the 
Pacific, where it ends in 174 degrees E., and 24 degrees 30 minutes N. 
The duration of totality at Wilna, one of the most westerly points at 
which the sun can be well seen, is 2m. 15s., but on the shores of Lake 
Baikal, where he is nearly on the meridian, it may extend to 3m. 40s. 

10. The eclipse of 1889, December 22. — Commences in the Carribbean 
Sea, and, passing over Barbadoes into the Atlantic, arrives on the 
African Coast in Angela, thence traversing Lake Tanganyika, it continues 
its course to the Indian Ocean, and leaves the earth in about 61 degrees 
E., and 7 degrees N. At Bridgetown, Barbadoes, totality begins at 
6h. 47m. 6s. a.m., with the sun at an altitude of 6 degrees, and continues 
im. ^s. On the Angola coast in 10 degrees souu latitude, he is 56 
degrees above the horizon, and is obscured 3m. 34s., the middle of the 
eclipse fSalling at 2h. iim. p.m. local time. 

'niis completes the list of total eclipses which will be available for 
physical observations during the next twenty years. In one or two 
cases, however, it will be seen that such observations may be attended 
with great difficulties. 

I am. Sir, your most obedient servant, 
Mr. Bishop's Observatory, Twickenham : J. B. HIND. 

Sept. 6. — Times, 
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Sir, — It may interest your readers to know that owing to the prompt 
liberality of the Government in India, Colonel Tennant, B.E., F.R.S., has 
had placed in his hands sufficient funds for instruments, and for covering 
all the charges of an expedition to the South of India for observations of the 
total eclipse of the sun on the ilth of December. Through Lord Mayors 
kind personal interference. Colonel Tennant, who had just been appointed 
to the charge of Her Majesty's Mint at Calcutta (in the absence of the 
faster), ha^ received permission to superintend the expedition in person. 



Death of Mr. Babbage. 



^SS 



He will be assisted in obserrations with the spectroscope by Captain 
Herschel, R.E., F.B.S. The photography will be undertaken by Mr. 
Hennessey, of the Great Trigonometrical Sunrey. In addition to these 
gentlemen, Colonel Tennant has the promise from Major Montgomerie 
(acting for Colonel Walker) of two trained assistants. The observations 
will be made at the old meteorological station of Dodabetta, lat 1 1° 25' 5" N. 
long. 76° 43'82'' E., which is on one of the highest peaks of the Neilgherries, 
8,650 feet above the sea. 

Colonel Tennant will be well provided with instruments most suitable 
for a spectroscopic examination of the phenomena of the eclipse and for 
the delineation by photography of the outer portions of the corona. It 
may be mentioned that uie Astronomer Boyal, with the sanction of the 
Admiralty, has gr&nted the use of one of the 6-in. equatorials, constructed 
by Messrs. Simms for the observations of the transit of Venus. 

The great skill which Colonel Tennant and Captain Hersohel exhibited 
in their ver^ successful observations of the total eclipse of 1868, and the 
experience m the observation of so exciting and temporary a phenomenon 
as a solar eclipse which they then gained, together with the perfect ac-^ 
qnaintance of these gentlemen with the subsequent observations of the 
eclipse of 1869 in America, and that of last iJecember in Europe, and,^ 
consequently, with the special observations which are now most needed 
for the increase of our knowledge of the nature and extent of the sun's 
surroundings, justify the most sanguine expectations as to the great 
value of the new information we shaU g^ain from this expedition. 

WILLIAM HUGGINS. 

Upper Tulse-hill : August 19. — Times, 



We hear from Nature that the arrangements of the Eclipse expedition 
are nearly all made, and that the numbers are now complete. The ex- 

Sedition sails on Thursday the 26th in the Mirzapore, arriving at Point de 
ralle on the 27th November, if all goes well. M. Janssen, we believe, is 
already en voyape. Professor Bespighi, of Rome, will accompany th» 
English expedition. 



The Madras Government have sanctioned an advance of 2,000 rupees 
being part of the expenditure on account of their assistant astronomer 
who is to proceed to England, in order to imdergo the necessary 
training in celestial photography. He is to return to Madras, fully 
primed, in December next, in time for the total eclipse of the sun, which 
IS to take place on the 12th of that month, and will be prepared to take 
photographs of the different phases of the phenomenon. limnof India^ 



DEATH OF MR. BABBAGE, 



The death is announced of Mr. Charles Babbage, who has long held 
high rank amongst the mtithematicians of the day. He was, with Herschel, 
one of the founders of the Boyal Astronomical Society. He was bom 
on December 26th, 1792, and was educated by theBev. Stephen Freeman, 
of Forty Hill, Enfield, Middlesex, from whom he imbibed his intense love 
of mathematics, one of his schoolfellows being the late Captain Marryat, 
the novelist. He proceeded to Trinity College, Cambridge, where he took 
his BA. degree in 1814, but curiously enoueh his name does not appear 
in. the mathematical tripos. In the course of his mathematical studies h« 
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The Suns Parallax. 



found fault with the logarithmic tables then in use as being defective and 
unfaithful, and in order to improve them visited the various centres of 
machine labour in England and on the continent, and on his return 
directed the construction of a '* difference engine/' for the use of the 
government. Another result of this tour was the production of his work 
on the ** Economy of Manufactures/' By 1833 & portion of his machine 
(popularly known as " The Calculating Machine") was prepared, and its 
operations were entirely successful It was, however, never completed. 
He next prepared his " Tables of Logarithms of the Natural Numbers 
from I to 100,000," a work which was so highly esteemed that it was very 
soon afterwards translated into almost all the European languages. In 
181 1 Mr. Babbage was elected Lucasian Professor of Mathematics, an 
office which had been filled by Sir Isaac Newton, Dr. Isaac Barrow, Bishop 
Turton, Professor Airey, and other eminent persons. This post he 
resigned in 181 1. Amongst his most prominent works may be mentioned 
** A Ninth Bridgwater Treatise,** the design of which was to show the 
error of a supposition implied in the first volume of that celebrated 
series, that ardent devotion to mathematical studies is unfavourable to 
religious faith. Mr. Babbage once, and it is believed once only, sought 
political honours, having become in 1832 a candidate for the borough of 
Finsbury, in the advanced Liberal interest, but was not successful. He 
was a Eellow of the Royal Society, and a member of a large number of 
literary institutions. — Standard, 

THE SUITS PARALLAX, 



Is there nobody who will perform an act of justice and ask those, who 
seem to have never known or to have forgotten my doings, to be kind 
enough not to deprive me of my just claims ? When, a.d. 1857, my old 
method of determining the sun's parallax was again publicly proposed, I 
thought it somewhat strange and wondered what could be the reason, 
that it should be treated as if it were some new and not a very old 
acquaintance of science. When, some time later, a stir was made about 
what was represented as a new method of investigating the motion of the 
solar system in space, and, instead of a new, there was brought forward an 
old acquaintance (known to science since the times of your grandfathers), 
only dressed anew and engaged to perform some truly "astounding" 
antics, I wondered indeed that no friendly hand should have prevented 
such an exhibition, but I also comprehended the true state of affairs. And, 
since then, I have had to shrug my ghostly shoulders so often, when 
learning further news about your curious knowledge of science, and your 
strange opinions, and your queer notions of honour and justice and fair- 
ness, that I have long ceased to wonder at anything some of you may say 
or do. However, as it is only right that I should be allowed to retain 
what belongs to me, and as nobody appears to remember my claims, you 
will probably raise no objection, it I myself enlighten you a little and re- 
mind you, how, A.D. 1672, 1 determined the sun's parallax. 

Read in the history of my life [Bailey's Account, etc., p. 32]. "Whilst 
I was enquiring for the planets* appulses to the fixed stars by the help of 
Hecker's ephemerides, I found that, in September, 1672, the planet Mars, 
then newly past his perihelion and opposition to the sun, would pass 
amongst three contiguous fixed stars in tne water of AquariiLS : and that, 
by reason he was then very near the earth, this would be the most con- 
venient opportunity, that would be afforded of many years, for determining 
his, and consequently the sun's horizontal parallax. I drew up a monitum 
of this appearance, and sent it with a letter to Mr. Oldenburg, who printed 
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it in his Transactions ^ No. 86, August 19th, 1672 : having before sent my 
admonition into France, where the gentlemen of their Academy took care 
to have it observed in several places. My father's affairs caused me to 
take a journey into Lancashire, the very day I had designed to begin my 
observations ; but God's Providence so ordered it that they gave me an 
opportunity to visit Townley, where I was kindly received and entertained 
by Mr. Townley, with whose instruments I saw Mars near the middle- 
most of the three adjacent fixed stars. My stay in Lancashire was short: 
at my return from thence, I took his distances from two of them at 
different times of the night. Whence I determined his parallax, then 25', 
equal to his visible diameter ; which, therefore, must be its constant mea- 
sure ; and, consequently, the sun's horizontal parallax not more than 10''. 
This I eave notice of in the TransaetionSy No. 96 ; and the French, soon 
after, declared that from their observations they had found the same. 
Whether they will give such exactness, I leave to those who are skilful in 
these things to determine." 

This extract is, I hope, sufficient, and I will leave it to you to search 
further. Perhaps you may consider my language a little quaint ; but 
then, remember, I lived two centuries ago. 

Now, the planet Mars performs 109 sidereal revolutions in 205 sid. 
years and 3^^ days, so that its appearance in the year 1877 will not be 
much different from what it was in 1672. Accordingly, I enjoin you to 
make then the most of your opportunity, and do your best to prove the 
goodness of my old method, and I wish you thorough success. And, when 
you watch the planet pass amongst the stars in the water of Aquarius, 
you will, perhaps, remember with kindly feelings an old astronomer, who 
in life had to endure great injustice and sore trials, and will bless and 
honour his memory. 

Walhalla. THE GHOST OF JOHN FLAMSTEAD, M.R. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions, expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



JUPITER IN OCTOBER, 1871. 

Sir, — A few notes on some objects now visible on the disc of this planet 
will probably be read with interest by some of your readers. The litho- 
graphs will aid in the identification of the regions described. 

October 9th, 1871. About 4 a.m., the air being very still and the sky 
quite free from cloud, a tolerable sketch was obtained. The equatorial 
bands and the region between appeared to be much the same as last year. 
No. 5 was well seen, and also two similar faint belts to the S. of it. 
No. 2 was the finest band on the disc, as has been the case for some years. 
No. I was also well seen : on it were two dark oblong spots, one bein^ 
in the centre, and the other a little to the E. Above (to S.) the centrsu 
spot, and in contact with the under edge of No. 2, was also a dark spot. 
But the most noteworthy object was a large spot lying in the bright zone 
between bands 2 and 3, and touching both of them. It was not very dark, 
nor yet well defined. It was seen again on the nth October, about 4,30 
a.m., but no better view was then obtained. 

The festoons under No. 4 are again to be seen. 

Mr. Edward Crossley's Observatory, I am, Sir, truly yours. 

Park Road, Halifax. JOSEPH GLEDHILL, F.G.S. 
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JUPITEM. 



Sir, — On February 20th of the present jear, at 7.30 p.m., I turned mj 
telescope on Jupiter, and was surprised to find the belts presenting quite 
an unusual appearance. All the equatorial belts were broken up into 
distinct masses of clouds, there being about four irreg^ular parallel rows, 
each containing about five distinct and separate cloud-masses. Higher 
powers brought out this unusual scene most magnificently. A statement 
of this observation appeared in the Report of the O.A.S. to May 31st, 
1 87 1, and since then I hare been anxiously waiting for it to be corrobo- 
rated by other observers. 

No other notice of the appearance of the planet on the above occasion 
has, however, appeared, ana thus an important and almost unique phenom- 
enon is unrecorded by a second observer. As it is impossible to imagine 
Jupiter not to have been scrutinized by others on the above date, I send 
this in hopes that some of your courteous correspondents may corroborate 
this interesting appearance, and possibly amplify it by the" aid of larger 
instruments. 

Tours faithfully, 

a£bert p. holden. 

Hoxton Street, N. 

Sept. 19th, 1 87 1. 

ARE BIQH POWERS THE BEST FOR VIEWING FAINT 

STARS t^MOONLIGHT NIGHTS. 



Sir, — I have lately read some letters in a weekly paper (partly devoted 
of Astronomy), as to whether high or low powers, on moderate apertures 
to, say three or four inches, are the best suited for viewing faint stars ; 
and as some difference of opinion seems to exist on this subject, I should 
be glad if this matter were a little " ventilated " in your able Register. 

As for as my experience goes for viewing stars of the nth and 12th 
magnitudes, I am decidedly in favour of usmg powers under or near 100 
in preference to those above that figure. 

My own refractor of 4i-inches shows the '' Comes " to il Lyra very 
easily with an eye-piece of about 70 times, but becomes a difficidt object 
if magnified much over 100 times ; and this applies in some degree to the 
companion to Polaris, which, by-the-by, I always think can be seen quite 
as readily in the brightest moonlight as when our Luminary is absent. 
I have often doubted whether it is correct to fancy that the nuxm must 
be absent to enable an observer to see such and such stars ; my own im- 
pression is that many moonlight nights are wonderfully clear and 
transparent. Will some obliging correspondent kindly instruct one who 
prefers light to darkness ? 

I remain, yours faithfully, 

WM. L. LANCASTER. • 

St. Aubin*s Lodge, Hackney Downs: 
2 1 St October, 1871. 



THEORIES. 

Sir, — The common saying, ** a mis9 is as good as a mile,'' received a 
happy illustration on the 263i July, when Mr. J. B. Smith's motion in the 
House of Commons, for abolishing all our existing weights and measures, 
and compelling the universal employment of the French or metric 
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system, was negatived by the narrow majority of fire. An excellent 
leading article on the subject in the Times, of the 27th of July, ( in which the 
Parliamentary discussion also appeared,) deserves to be re-printed and 
widely circulated. Attention may also well be called to the late lamented 
Sir John Herschers paper, entitled " The yard, the pendulum, and the 
metre," in his Familiar Lectures on Scientific Subjects:* Had the metric 
advocate succeeded, the wide-spread confusion, annoyance, and loss, des- 
cribed by the Times, would, in all likelihood, have speedily compelled the 
reversal of a measure, that has been proved to be untenable in a scientific, 
unsound in an economic, and undesirable in a social point of view. Pace 
its advocates, — some of whom are men of mark, — bad luck to their 
crotchet, if ever it shall be again brought forward ! The fifth Report of 
the Standards Commission, of which our Astronomer Roy al is a member, 
was given in the Times of July 28th. 

Passing to another subject Sir William Thomson, in his interesting 
inaug^ural address, at the recent meeting of the British Association, in 
Edinburgh, said : " We must regard it as probable in the highest degree, 
that there are countless seed-bearing meteoric stones moving about 
through space. If at the present moment, no life existed upon this earth, 
one such stone falling upon it might, by what we blindly call natural 
causes, lead to its becoming covered with vegetation. The hypothesis 
that life originated on this earth, through moss-grown fragments from the 
ruins of another world, may seem wild and visionary ; all I maintain is 
that it is not imscientific." And, just before, the President observed : 
" Should the time when this earth comes into collision with another body, 
comparable in dimensions to itself, be, when it is still clothed as at pre- 
sent with vegetation, many great and small fragments carrying seed, and 
living plants and animals, would undoubtecQy be scattered through 
space." A sensible and amusing article on this subject appeared in the 
Times of August 7th. It is a supposition which decidedly improves upon 
Monsieur Trissotin's notions, two centuries ago : 

" Je viens vous annonces une grande nouvelle. 
Nous I'avons en dormant, madame, echappe belle. 
Un monde prds de nous a passe tout du long, 
Est chu tout au-travers de notre tourbillon ; 
Et, s*il eut en chemin rencontr6 notre terre, 
Elle eut ete brisee en morceaux comme verre."* 

An hypothesis, however, from a man of Sir William's eminence, cannot 
but be deserving of attention, formidable as may seem the difficulties in 
its way. For instance, as to the "moss-grown fragment," would not the 
heat produced by its passage and impact be likely to destroy vegetation ? 
And, in the case of a fragment of some considerable size, carrying not 
only seed, but living plants and animals, the chances against its safe 
arrival appear to be immensely multiplied. Before a body at all com- 
parable in dimensions to the earth could come in collision with it, there 
would be a tidal action, productive of disastrous effects : and, if the 
collision itself were such as to shatter our globe, and not merely produce 
an amalgamation, who can predict the series of terrible results ? The heat 
generated by the impact, — the liberation of internal heat by the fracture, 
— the escape of molten matter and deadly gases, — electric phenomena on 
an. unknown scale. And, supposing, nevertheless, that a fragment got off 
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from such a " crash of worlds," carrying some animal and vegetable life 
on it, what would be likely to become of that life, in its passage to another 
world ? The inclination of the axis of the fragment, and its rotatory 
Telocity, probably differing considerably from the earth's, the seasons, 
days and nights, would be suddenly altered ; the portion of atmosphere 
it took with it, dilating by reason of the small gravity, would bring about 
a serious change in density and temperature ; to say nothing of the in- 
convenience of the immense and sudden increase in the muscular power 
of animals, proceedii^g from the same cause. 

But, supposing some animal and vegetable life to survive these and 
probably other dangers besides, there would finally have to be encountered 
those attending on the arrival of the fragment at some other globe : a 
shock which, under the most favourable circumstances, could not be 
trifling. And, moreover, the air, water, and meteorological conditions of 
this other globe must needs not be very different from our own, in order 
that, after all, its newly imported fauna and flora might not perish 
almost as soon as it arrived. If it be difficult, and often impossible, to 
acclimatize plants and animals in foreign regions, in this world, what 
must we think, apart from dynamic considerations, of the difficulties 
attendant on their transport through vast regions of space to some other ? 
The president said : " I am fully conscious of the many scientific objec- 
tions which may be urged against this hypothesis, but I believe them to 
be all answerable." We must, therefore, be content to wait a little for 
elucidations, for which his long and valuable discourse could not afford 
space. 

In regard to the mighty mystery of life itself, it is pleasant to read Sir 
William's remarks ; especially to those who have not ceased to value and 
revere, as doubtless he does himself, a still more ** excellent old book " 
than Paley^s Natural Theology^ to which he made reference. Of that 
transcendent mystery, indeed, we know, and are as likely to know, as 
little as ever. Its origin is as much veiled to our modern science, as it 
was to Epi(^armus, in the beautiful mythic fable, by Alex. Von Humboldt, 
called " The Vital Force, or the Rhodian Genius.** Sir William Thomson, 
well termed the belief that life proceeds from life, and from nothing but 
life," an ^' article of scientific faith, true through all space, and through 
aU time." 

I am. Sir, yours, &c. 

GEORGE J. WALKER. 



BERTH ON" S NEW DYNAMOMETER, 



Sir, — Such of your readers as have hitherto trusted to the estimation 
given them, by the makers, of the power of their eye-pieces, will, no 
doubt, be verv pleased to hear that they can now, at a very trifling ex- 
pense, prove K)r themselves whether these estimations are accurate or not. 
Even the best telescope makers occasionally indulge in over-statements of 
this nature. The Rev. E. L. Berthon, F.R.A.S., well known as the 
inventor of many scientific instruments, has at length produced a Dynamo- 
meter, which, for accuracy, vies with the older sorts, and for cheapness 
leaves them far behind. I have tested it with ten eye-pieces, and found 
the results in each case very accurate indeed. The instrument consists 
essentially of a brass scale, oy which is read the exact diameter of the 
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luminous image of the object glass, or large speculum. The instrument 
reads to 'cx>i of an inch ; as it is diyided by machine, it may be fully relied 
upon for accuracy. 

The maker, Mr. Tuck, of Romsey, will, doubtless, be happy to give 
every information to intending purchasers. 

Yours faithfully. 



Bamsbury : September 13, 187 1. 



F. W. LEVANDER, F.R.A.S. 



CLEAR NIGHTS. 



Sir, — When I commenced keeping a meteorological register, in 1849, it 
appeared to me that a record of the clear nights might be of some interest 
to myself and others, as indicating the astronomical value of the climate 
of Hull ; and, although I made this a somewhat prominent point in a 
paper on the meteorology of Hull, read before Section A of the British 
Association, at its meeting in this town, in 1853, I was not aware, until 
I saw the communication of Mr. Johnson in this month's Register, that any 
other observer had included a clear night column in his register, an 
omission that always caused me some surprise and regret; inasmuch as it 
seemed to me, that such a record would be of service in pointing out the 
best site for any large telescope, similar to that of Mr. Kewall s; and, I 
may further remark that if such records were also kept at all observa- 
tories, magnetical as well as astronomical, we should then probably pos- 
sess a tolerably reliable register of the most favourable astronomical sites 
in the civilised world; and, here permit me to point out, that such a register 
as I am advocating already actually exists from necessity in the journals 
of all astronomical observatories, and only requires extracting. For 
instance, all those nights in which the memoirs of the observatory showed 
general observations had been made, would be clear nights at that time 
and place. 

My interpretation of a clear night is the same as Mr. Johnson's ; that 
is, clear up to or for some hours before midnight; but, it must not be un- 
derstood that all the nights in the accompanying table were really good 
telescopic nights (many of them were found to be so from the writer's 
experience) ; they represent nights cloudless, or nearly so, to the hours 
above named, and which would be more or less available for telescopic 
uses, according to the amount and direction of the wind, moisture in the 
atmosphere, &c. 

If you can allow the space, I shall be glad to see further contributions 
(tabular results) on this subject, particSarly from West Yorkshire or 
some of the Midland Counties — say Nottingham, which latter county I 
am inclined to think will be found to possess a more favourable astro- 
nomical climate than either Devonshire or East York. They will at least 
be free from a phenomenon peculiar, I believe, to the east coast, known as the 
sea fog or sea reek, but which seldom in this locality extends over 20 iniles 
inland. It chiefly prevails during the nights of the summer months, when a 
very hot and calm day is succeeded by an easterly wind, at or about sunset. 

Yours truly, 

WILLIAM LAWTON. 

Hull: August, 1871, 
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Cleas Nights. 
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1 


1 

6 


7 


• 

1 


• 

1 
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1 
1 
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1 

5 
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9 


Totals. 
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3 
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13 
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9 
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8 
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8 
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6 
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8 


119 
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7 
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9 
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13 
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116 
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1870 


13 
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9^ 




7» 


4 


6 
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VARIABLE STAR. 



Sir, — My observations during the present year fully confirm a sus- 
picion I entertained that Mr. Birmingham's fine red star in Cygnus, 
zone -J- 47°, No. 3,077 of the Bonner Stemyerzeichniss, would prove to 
be variable. Projecting the observations on cross-ruled paper, I find that 
the star passed a maximum 8*05 mag. on June i6th, a result which may, 
however, be a few days in error. Further observations will be required 
to fix with precision the elements of the light-curve ; but the period 
would appear to be about one year, with a range of not less than i 3 mag. 

The variable, which will I presume be U. Cygni, may be easily found 
9''4n. 4m. los./. the 5th mag. star 32 Cygni. Its colour is fine, and it 
has a bluish 8'3 mag. neighbour, which forms a useful star of comparison. 

I am, Sir, yours faithfully, 

GEORGE KNOTT. 
Woodcroft Observatory, 

Cuckfield, Sussex : Sept. i6th, 187 1. 
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SIR J. SOUTH* 8 SINCH OBJEOT-QLA&S, 



Sir,— Can any of your readers, who were acquainted with the late Sir 
James South, inform me who was the maker of the 8-inch object glass of 
the i2-feet telescope, which was mounted upon a huge wooden frame- 
work, in the grounds of Sir James's house, at Kensington ? This in- 
strument has come into my possession, and is a fine specimen of an early 
achromatic. I have been informed that, at the sale of Sir James South's 
instruments, this object-glass was attributed to DoUond, but is it not 
more likely to have been the work of the elder TuUey ? 

Estate Offices, Keele, I am, Sir, your obedient servant, 

Near Newcastle, Staffordshire: H. W. HOLLIS, F.B.A.S. 

August 24, 1 87 1. 



DESIDERATA, 



Sir, — The difference in the performance of the clocks or timepieces 
recommended by your correspondent, " Habens," and such as I described 
in my letter to the Register of September last, is so palpable to persons 
who have any experience in the matter, that I cannot understand how any 
one can attempt to make a comparison, except it be through ignorance. 

" Habens," in his letter in the August No., says — " The above is a firsts 
rate timekeeper;** and again in his letter in this month's Register, speaking 
of certain library and drawing room clocks actuated by a spring, they 
are said to be of ^ unimpeachable veracity.** These terms certainly convey 
the idea of comparability to anything produced. 

In conclusion, let "Habens " place his new sidereal clock beside a good 
old clock of even moderate pretensions with a 40-in. pendulum, driven by 
a weight and having a maintaining power and a *' little month,'* if the 
expenment is fairly tried, will show the absurdity. 

I am, Sir, yours, &c., 

JOHN G. ALLISON. 

Whitburn, near Sunderland : 
October i6th, 187 1. 



NEPTUNE. 

Sir, — ^WiU you permit me to return my sincere thanks to your corres- 
pondent, Mr. S. J. Walker, of Teignmouth, Devon, for his great kindness 
in forwarding to me a chart of the small stars surrounding Neptune, and 
also copies of his very valuable and interesting pamphlets on the Arabic 
names of the stars, &c. I saw Mr. Walker's letter in the last number of 
the Astronomical Review, in which he said that he would furnish a diagram 
showing the position of Neptune to those desirous of obtaining it. I 
wrote, asking him for one, and he sent me the kindly response I have 
mentioned. 

As I am endeavouring to instruct my pupils in the sublime Science of 
Astronomy, I feel particularly grateml to Mr. Walker, and I wish to 
thank him publicly through your columns. 

Faithfully yours, 

CHABLES W BENSON, LL.D. 

Bathmines School, Dublin : 

1 6th October, 187 1. 
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A CTONL 



Sir, — I beg to hand you the following recent measures of S Cjgni, 
made with my 7|-inch iUran Clark refractor, and a wire micrometer. 

Ang. la P=338°72 D=i'-875 
Oct. 12. P=338°o6 D=l"-633 
Oct. 13. P=337°72 D=i"-637' 
The distance at the first epoch is certainly too large. In my " Remarks *' 
on that occasion, I hare noted that the small star was only seen at inter- 
Tals, and that the measures were very uncertain. 

I am, Sir, yours faithfully, 
Woodcroft Observatory, Cuckfield, Sussex : GEORGE KNOTT. 
October 16th, 1871. 



A METEOR 



Sir, — A meteor, the most brilliant I have ever witnessed, passed over 
Southampton last evening, precisely at nine o*clock, Greenwich time. It 
conmienced in the tail of the Serpent, and travelled slowly downwards 
and to the westward, describing in its course a gentle curve, and passing 
through Ophiucus, finally disappeared below the horizon. In size it was 
apparently about four or five times as large as Jupiter. The colour was 
a beautiful violet tint, and reminded one of the effect produced when the 
metal potassium is burnt on the surface of water. It left a train of light 
behind which, notwithstanding the brilliancy of the moon, was clearly 
visible for several seconds afterwards. Possibly the same meteor might 
have been seen in different parts of England by other observers ; if so, it 
would be interesting to compare notes, with the view of ascertaining tiie 
probable height 

I am, Sir, yours obediently, 

Southampton ; Oct. 2. W. B. S. 

— Standard. 



A BRILLIANT METEOR. 

Sir, — I had the pleasure of witnessing a very brilliant meteor last 
evening, at about four minutes after nine. I was walking southward at the 
time, but its brilliancy caused me to turn round. It was then proceeding 
from the region of the Polar Star, passing close to ^ and 7, and dis- 
appearing near x in Ursa Majot. It must have lasted several seconds, and 
changed in tint from pale blue to pink. 

I am. Sir, yours obediently, 
Earlswood, Red-hill, Surrey : WILLIAM WOOD. 

Oct. 13. —Times. 

A SUN-SPOT. 



Sir, — A very remarkable spot is at present visible on the sun's disc. 
At nine this morning it measured 4 min. 20 sees, in length, or upwards of 
1 14,000 miles. The penumbra, which was very narrow, contained three 
large umbrsB and a great number of small spots. 

I may add that the spot was easily seen at noon to-day with a small 
opera glass magnifying about three diameters. 
I am. Sir, your obedient servant, 

Bedford : October 12. THOMAS G. E. ELGER, F.R.A.S. 
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UNCKE^S COMET 



^mt-r^Wiiih tke assistaa/^o of Mr. Hiad's epheiBeris I was able to fiad 
Encke's Comet th^ first tune I setfwefajsd f(Mr it, last night, readily enough. 
The sky was hazy and luminous, and the light of the moon at her first 
quarter was uQJ&iTOurable for seeing so delieate an object well. I found 
the eoinet to consist of a diffused nebulosity of extreme funtness, appa- 
rently circular ; the diameter was by estimation as much as six to seven 
minutes of arc ; illumination of the micrometer webs was out of the 
question, even with my large aperture of 18 inches. After long gazing 
I bepame connnced that the condensation, which wpa evident enovgh, was 
not central, but chiefly on the following side. 

The approximate position of the comet at 9h. 4n)u Greenwich meantime 
was :— right ascension, 22 min. 30 sec. ; declination, north 38 deg. 34 min. 

J am, Sir, yours. faithfully, 

HENJIY COOPER KET. 

Stretton Rectory, Hereford: — Standard, 

Oct. 21. 



Mr Hind states that he believes that he re-discovered Encke's 
Comet on September 22nd. It was somewhat out of its predicted place. 

A New Minor Planet, No. 117 was discovered on Sep- 
tember 8th, 1871, by Or. C. H. F. Peters, at Hamilton College, Clinton, 

U.S. 



VARIABLE STARS. 



Place of Star 1855. 

1871. G. M,T.» A.R. Decl. 
h KL mag. h. m. s. o ' 

Nov. I R Camelopardali max. 7*2 ... 14 28 54 -^84 29*2 

— 16 7 Algol ... min. 
2 12 o X Tauri .,. — 

— SHydrae ... max. 75 ... 8 46 o -f 3 3^'^ 

4 13 6 Algol ... min. 

5 14 3 S Cancri ..- — 10 ... 8 35 39 -fi9 33*2 

6 10 8 X Tauri ... ^ 

— RBootis ... max. 68 ... 143048 +27 «2M 

7 10 4 Algol ... min. 
10 72 Algol ... — 

— 97 X Tauri ... — 

14 8 6 X Tauri ... — 

— SDelphini ... — 11 ... 203624 4-1634-2 

15 S Vulpecul»... max. 87 ... 19 42 27 +26 557 
18 7 4 X Tauri ... min. 

21 iS 5 Algol — 

24 13 5 S uancri — 

— 15 3 Algol — 

25 TAquarii ... max. 7 ... 2042 17 — 5 40'9 

27 12 I Algol ... min. 

28 R. Orionis ... max. 9 ... 4 51 8 +7 54*4 

29 R. Orateris ... — ? ... 105326 —1732-8 

30 8 9 Algol ... min. 

* Hour and fraction of hour. 
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Greenwich, 

Noon. 

1871. 
Nov. I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 
29 

30 
Dec. I 



Heliographical I Helio^phical Angle of position 
longitude | latitude of 3ie sun's axis, 

of the apparent centre of the sun's disc. 



• •• 

• ■ • 



174*94 
188*14 

20i'34 

21454 

22774 
24094 

254'i4 
267*34 

280*54 
29374 
30694 

320-14 

333*34 

34653 

359*73 
12*93 

2613 
39*32 

52*52 
65-72 
7891 
92-11 
105*30 
118-50 

131*70 

144-89 
158-09 
171*28 
184-48 
197*67 
210*86 



— 6i^C 



-57^1 



— 50^5 . ••. 



4^18 N 


• •• 


. 
24-65 


408 


• • • 


•47 


3*97 


• •• 


•29 


3*87 


■ •• 


•10 


376 


• •• 


. 23*90 


3*65 


• •• 


70 


3*54 


• • • 


•48 


3*43 


« •« 


26 


3*31 


• • • 


•03 


3*2o 


• • • 


22-79 


309 


• •• 


• -55 


2*97 


• •• 


•30 


285 


• •• 


•04 


274 


■ •• 


21*77 


2-62 


• • • 


•49 


2-50 


• • • 


•21 


2-38 


• • • 


20-91 


2*26 


• • • 


•62 



-43*5 



• • • 

• • • 

• • • 

• •• 

• •• 



-3^n 



—31^5 



2*14 
202 
1*89 

1*77 
I 64 

I'52 

1*40 

1*27 
114 

I'02 
0*89 
0*76 

0-64 N 



MOON'S TERMINATOR. 



Greenwich, Midnight 

1871, Nov. I 
2 

3 
4 

5 
6 

7 
8 



6oTJ. o 

SUSSET. 
o 



+397 
27*5 

15-3 
+3*1 

—91 
21*3 

33*6 
458 



o 

+37*8 
257 
13*5 

+1-3 

—10-8 
23*0 
35*2 
47*4 



• • • 



• • • 
... 
•• ■ 

••• 



•31 
*oo 

19-68 

•35 

•02 
18-68 

•33 

17-97 
61 
•24 

16-87 

•49 
•10 



60° S. 



+35*9 
238 

+11 -7 

—0*4 

12*6 

247 
368 

49-0 



The Planets for JSovemher. 
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Dec. 



9 
10 

II 



IS 
16 

17 
18 

19 
20 

21 

22 

23 
24 

25 

27 
28 

29 

30 
I 



580 


• •• 


596 


•• • 


61*2 


70-3 


• •A 


71-8 


• • . 


73*3 


—82-5 


• • • 


—840 


• •• 


-855 




SUNSISB. 






+4S'9 


• •« 


+47*2 


••• 


+48-5 


337 


■ • • 


350 


• • . 


363 


21*6 


• • • 


22-8 


• •* 


24*1 


+95 


• • • 


+107 


••* 


+11-9 


—27 


• •• 


—1-5 


••• 


— o'3 


148 


• • • 


137 


• •• 


12*5 


26'9 


• • • 


25*8 


• •« 


247 


390 


• •• 


380 


••• 


369 


511 


• • t 


50-1 


• •* 


491 


632 


• •• 


62'2 


••• 


61-3 


—75-3 


• • • 


—74-4 


••• 


—73-5 




Sunset. 






+821 


• • • 


+8I-4 


• • . 


+806 


70-0 


• • • 


69*2 


• •• 


685 


57-8 


• •• 


sri 


t •• 


564 


456 


• • • 


44*9 


• « • 


.44*3 


+33*4 


• •• 


+328 


••• 


+32-2 



THE PLANETS FOR NOVEMBER. 



At Transit oyer the Meridian of Greenwich. 



Planets. 


Date. 


Rt. Ascension. 


Declination. 


Diameter 


Meridian. 


Mercury... 

• 


2nd 


h. m. s. 
14 29 18 


/ 
—1427 


4"-6 


h. m. 
23 46-3 




15th 


15 21 20 


21 194 


4"-8 


14-8 


Venus ... 


I St 


" 55 8 


■-O56J 


39"-o 


21 io*3 




15th 


12 33 3 


246^ 


3i"-8 


21 531 


Jupiter ... 


1st 


8 7 7 


+20 29 


37"-3 


17 229 




15 th 


8 838 


20 27 


39"'i 


16 :?9-4 


Neptune ... 


ISt 


I 2445 


+7 I 




10 417 




13th 


I 23 37 


655 




9 53*3 



Mercury is an eyening star, hut for a very short time— the interval 
between its setting and the sun's varying from one minute at the beginning 
to thirty minutes at the end of the month. 

Venus is at her greatest brilliancy on the 1st of the month. She 
rises about three hours and a half before the sun, the interval increasinc^ 
each day to the end of the month, when she rises four hours and a haff 
before sunrise. 

Jupiter is getting well situated for observation. He rises about four 
hours and three quarters after sunset, at the beginning of the month the 
interval decreasing. 

Erratum in No 106, p. 247, line 15, for doom read down, 
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ASTfiONOlflCAL OCCURBENCES I'OR NOV., 1871. 


DATE. 


Prtneipal OcciurreneeB. 


Jupiter's Satellites. 


Meridian 
Passage. 


Wed 


1 

2 

3 

4 
5 

6 

? 
S 

9 


23 10 

7 dP 

8 24 
10 54 

16 II 

17 19 


Venus at greatest brilli- 
ancy 

Sidereal Time at Mean 
Noon, 14k. 41m. 1976s. 

Superior conjunction of 
illrrcury 

Occultatioii of i Gemi- 
norum (5) 

Reappearance of ditto 


ft 

4th Ee. D. 


h. m. 8. 

17 38 12 


h. ID. 
B. Ceti. 

9 54*2 


Thur 


Mear approach of at 
Geminornm (6) 

Occultation of 48 Gemi- 
nornm (6) 

Reappearance of ditto 


4th Oc. R. 
3rd Tr. £. 


9 3f 
II 26 


9 50-3 


Fri 


21 44 

18 19 
I 

9 54 
55 


(Jonj unction of Moon and 

Jupiter, 2° 56' S. 
Occultation of u' Cancri 

(6) 
Reappearan<ie of ditto 

Conjunction of Moon and 
Uranus, 2° 44' S. 

Neat approach of 7 
Cancri (4!) 






9 463 


Sat 


1st Sh. I. 
Ist Tr. I. 


16 54 
IS 9 


9 42*4 


Sun 


C Moon's Last Quarter 
Sun's Meridian Passage, 

1 6m. I7'64s. before 

Mean Noon 


Ist £c. 1). 

2nd Sh. r. 
3rd Ec. D. 
2nd Tr. I. 
1st Oc. R. 
2nd Sh. £. 


14 9 26 

H 53 

16 58 29 

17 26 
17 41 
17 46 

11 22 

12 37 

13 41 

14 56 

12 9 

15 4 


9 385 


Mon 


12 51 

13 36 

14 29 


Occultation reappearance 

ofB.A.C. 3579(fe) 
Occultation of i Leonis (6 ) 
Reappearance of ditto 


1st Sh. I. 
1st Tr I. 
1st Sh. E. 
Ist Tr. E. 


9 34S 


lues 






1st Oc. R. 
2nd Oc. R. 


9 30'^ 


Wed 


19 ^3 


Conjunction of Moon and 
Venus, 5® 50' S. 


Ist Tr. E. 


9 34 

• 


9 267 


Thur 






3rd Sh. E. 
3rd Tr. I. 
3rd Tr. K. 


10 12 

11 46 
15 14 
13 16 
17 22 


9 227 


Fri 


10 
11 

12 
13 

14 
15 

16 






4th Tr. I. 
4th Tr. B. 


9 188 


Sat 






1st Sh. t. 


1847 


9 H 9 


Sun 


5 8 
H 35 


• New Moon 
Conjunction of Moon and 
Mercury, 3° 18' S. 


1st Ec. t)4 
2nd Sh I. 


16 2 34 

17 26 


9 io*9 


Mon 






1st Sh. I. 
1st Tr. t 
1st Sh. E. 
1st Tr. E. 


13 i<5 

14 27 

15 35 
1647 


9 70 


Tues 


5 16 


Occultation of X Sagitarii 
(3) 


IstEc. D. 
2nd Ec. D. 
1st Oc. R. 
2nd Oc. k. 


10 30 51 
12 14 32 

t3 59 

17 34 


9 31 


Wed 


7 35 
843 


Conjunction of Moon and 

Mars, 0° ' 
Conjunction of Moon and 

Saturn, 1° 49' N. 
Illuminated portion of 

disc of Venu8^K>*372 
„ Mars=:o*q^7 


Ist Tr. I. 

1st Sh. K 
1st Tr. E. 


855 

10 3 

11 15 


8 59t 


Thur 


I 33 

7 2 


Ci)njunction of tiaturn 
and Mars, 1° 47' S. 

Occultationof/i^Sagittarii 
(Ai) 


3rd Sh. 1. 
2nd Tr. E. 
3rd Sh. E. 
3rdTr. I. 1 


10 49 
12 I 
14 II 

I«; 2Q 


8 55-2 
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A 



1 ^ 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Fri 


17 

18 

19 
20 

21 
22 

23 

24 

25 

26 

27 

28 
29 

30 
1 


h. m. 


Sidereal Time at Mean 
Noon, I5h. 44m* 24*653. 




h. m. 8. 


h. ni. 
Moon. 

4 40*8 


Sat 


20 46 
7 3 

7 49 


C Moon's First Quarter 

Occultation of e Capri- 
comi (4I) 

Reappearance of ditto 

Saturn's Ring : 
Major Axi8=34-85' 
Minor Axis=io*i6" 

Sun's Meridian Passage 
14m. 29*998. before 
Mean Noon. 


4th Ee. D. 
4th Ec. R. 


" 37 41 
15 12 27 


5 37*9 


Sun 




1st Ec. D. 


17 55 44 


6 304 


Mon 






1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 

1st Ec. D. 
2nd Ec. P. 
1st Oc. R. 


15 10 

16 17 

17 29 


7 19-1 


Tues 


3 19 


Near approach of 33 
Piscium (5) 


12 24 2 
14 50 56 

1548 


8 4'8 


Wed 






Ist St, L 
Ist Tr. L 
1st Sh. E. 
Ist Tr. E. 


938 

10 44 

11 57 

13 4 
9 16 

10 15 

11 30 

12 10 

14 25 
1448 
18 10 


8487 


Thur 




« 


2nd Sh. I. 
1st Oc. R. 
2nd Tr. I. 
2nd Sh. E. 
2nd Tr. E. 
3rd Sh. I. 
3rd Sh. E. 


9 317 


Fri 


13 34 
22 31 


Conjunction of Venus and 
e Virginis (rjm.) E. 

Conjunction of Venus and 
9 Virginis 0*^ 6' N. 






10 15-0 


Sat 






2nd Oc. R. 


9 H 


10 592 


Sun 


13 53 


Full Moon 




8 58 

9 42 
12 28 

17 4 

18 6 


II 448 


Mon 


10 10 

11 23 

13 55 


Occultation of i Tauri (5) 
Reappearance of ditto 
Near approach of 105 
Tauri (6) 


3rd Oc. D. 
4th Tr. E. 
3rd Oc. R. 
1st Sh. I. 
1st Tr. I. 


12 32*1 


Tues 




♦ 


1st Ec. D. 
2nd Ec. D. 
1st Oc. R. 

1st Sh. L 
1st Tr. I. 

1st Sh. E. 
1st Tr. E. 


14 17 17 
17 27 20 

17 35 


13 20-8 


Wed 


19 55 


Near approach of w 
Geminorum (6) 


11 32 

12 32 

13 51 

14 52 


B. Ceti. 
8 31 


• 

Thur 




• 


1st Ec. D. 
2nd Sh. I. 
1st Oc. R. 
2nd Tr. L 
2nd Sh. E. 
2nd Tr. E. 
3rd Sh. L 


845 3^ 

11 50 

12 2 

13 51 

1443 
16 46 

18 46 


7 59-1 


DEC. 

Fri 


4 30 

7 25 

iS 8 

19 20 


Conjunction of Moon and 
Jupiter, 2° 57' S. 

Conjunction of Moon and 
Uranus. 2° 49' S. 

Occultation of y Cancri 

Reappearance of ditto 


1st Sh. E. 
1st Tr. E. 


8 20 

9 19 


7 55*2 

• 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

NOVEMBER, 1871. 



By W. R. Bikt, F.R.A.S. 



Bay. 


Supplement 
Midnight. 




14 

15 
16 


... 148 12*1 
... 134 24-9 
... 120 51*5 




17 

18 

19 
20 


... 107 35-6 
... 94 39*1 

82 2*2 

. 69 43.9 




21 
22 

23 
24 

26 


... 57 42-6 
... 45 56 6 
... 34 24-2 
... 23 3*6 

••• II 533 
51-7 





Objects to be obseryed. 

Mare Smythii (a), Eastner Hecata&us. 

Mmmart, Plutarchus, Seneca. 

Strabo, Thales (6), Euctemon. 

Lacus Sonmiorum, Mason Baily. 

Maurolycus, Barocius Bacon. 

Aratus, Mt Hadley, Conon. 

Birmingham (c), Goldschmidt ((/), Challis, 

Main 6e). 
Fontenelle Region abomt the North Pole. 
Pallas, Bode, Uckert (/), Triesnecker. 
Bouguer, Louville, Censorinus {g). 
Tobias Mayer (A), Oceanus Procellarum. 
Harding, Kepsold, CEnopedes.* 
Leibnitz Mountains Bouvard. 

For additional objects consult the lists for July and September. 

(a) Libration is bringing this fine formation on the west limb (marked by the 
late Br. Lbb, to commemorate the astronomical labours of the author of the Bedford 
catalogue) into a favourable position for observation. It may be well studied during 
the progress of the lunation. 

(5) Tbales is a fine ray centre, the epoch of the first appearance of the streaks 
should be determined. 

{c) This formation the second westward flrom Fontenelle, which comes into sun- 
light later, is not on Webb's map, and so far as I am aware, is unnoticed by Bandell. 
Mr. BiBMiNOHAJic first called attention to it, and as he was the discoverer of T 
Goronoe, the appellation "Birmingham" will be the most suitable for it as com- 
memoratingthe two discoveries. The formation is described under the title of 
Telescopic Work for Moonlight Evenings in the Student^ July 1870, p. 323, and also 
in the £ngluh Mechanic, July 22, 1870, p. 4x8. 

{d) A fine walled plain between Barrow and Anaxagoras, named by the late Br. 
Lbe to commemorate the discoveries of Goldschmidt. 

(e) The two craters between Sooresby and Gioja have been named Challis and 
Main. 

(/) Mr. Neison is now engagedin observing the region around Pallas, sketches of 
this interesting locality under every illumination are very desirable. 

(g) Censorinus is vividly bright and seen under every illumination. Its degree of 
of brilliancy should be compared with those of Procus Bionysius, the surfietoe around 
Kepler, and Aristarchus. The centre mountaiB of Aristarchus is reckoned as io°, 
the surface around Kepler as 5° 

(h) Tobias Mayer is a minor streak, centre in the neighbourhood of the great out- 
burst from Copernicus. 

Gassendi. Selenographical students will find in the English Mechanic 
for October 13th, 1 871, p. 9^, a plan of Gassendi with catalogue of re- 
ferenced objects, which they will do well to identify, with the exception 
of III B, Sigma 31, and the clefts 28, 29, and 30, they may be seen with 
apertures under 6 inches. 
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THE AZTECS' CALENDAR STONE, 



The American Minister to Mexico i has forwarded Governor Baker, of 
Indiana, a valuable and curious contribution to the State library, in the 
shape of a model of the ciilendar stone of the Aztecs, the discovery of 
which shows how accuratiely those ancient people of Mexico measured 
the lapse of time. Mr. Nelson says the calendar stone was discovered on 
Dec. 17, 1790, not far from the centre of the principal square, and directly 
in front of the entrance to the palace. It was lying flat, with its sculptured 
side downward, and the upper part only 18 inches from the level of the 
ground. By order of the -viceroy, and at the request of the authorities of 
the cathedral, it was delivered to them, on condition of being placed in 
some position easily accessible to the public. 

The material of the calendar stone is an exceedingly hard basalt, 
found only at a great distance from the city of Mexico. It is 11 feet 
8 inches in diameter, and about 2 feet 6 inches in thickness.* The Aztec 
civil year consisted of eighteen months of twenty-five days each, to which 
were added five complementary days that were not considered as belong- 
ing to any month, and were regarded as unlucky by the Aztecs. At the 
expiration of each cycle of fifty-two years, twelve days and a half were 
interpolated to compensate for the six hours annually lost. The conclu- 
sion of each cycle was a memorable event in Aztec annals. The 
perpetual fires in the temple and all the fires in the private dwellings 
were extinguished ; they destroyed much property, and literally ** clothed 
themselves in sackcloth and ashes." At midnight of the first day of the 
new cycle imposing religious ceremonies were celebrated by the people 
en massCy including the sacrifice of human victims, .and the lighting of a 
new fire by friction from a wooden shield placed on the breast of a victim. 
This fire was then communicated to torches borne by thousands of runners, 
who conveyed it to the remotest settlements of the Aztec empire. 

Mr. Gallatin draws from the detailed examination of the hieroglyphics 
the following conclusion : — " We find, therefore, delineated on this stone 
all the dates of the principal positions of the sun, and it thus appears that 
the Aztecs had ascertained with considerable precision the respective 
days of the two passages of the sun by the zenith of Mexico, of the two 
equinoxes, and of the summer and winter solstices. They had, therefore, 
six different means of ascertaining and verifying the length of the solar 
year, bv counting the number of days elapsed till the sun returned to 
each or these six points ; the two solstices, the two equinoxes, and the 
two passages by the zenith." — Antiquary. 
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22 so 30 
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Subscriptions — AdoeHisements, 



1871. 
Not. 21 

23 
«5 
27 
29 



R.A 

b. ID, s. 

19 41 3^ 
19 26 14 

19 II 39 
18 57 46 
1$ 44 29 
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11 59 



15 
12 

9 

7 



13 
28 

45 
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ASTEOirOXiaAL BBQISna^a ul M wri ptiflm MMfFti ky tibe Xditoc 

To HarcliX872. 

Ingram* Itev. H. 

To Dec* X872. 

Birt, W. Rw 



To Deo. 1871. 

Bention, Bev. Pr. 
Bttffhun, T. H. 
DU,F. 

HemminK, Se^ B. F. 
lackflon Owilt, Mrs. 
Luuxtfter, J. L. 



Lanoaiter, W. L. 
Btump, H* Bb 
Bimkiu.T.l[. 
Wright, W. H. 



To Feb. 1872. 

Blaoklock, A. W. 



ASTRONOMICiiL CURIOSITY.— A Chart fihowmgallthe 

A. 984.000 stars in Arselander's series of forty fbll-aheet Charts, or twice the 
number oonnted by Sir WiUiam and Sir John Hwschel in their famous star-gauges. 
Drawn by B. A. Proetor, BX, F.B(AJL.azul plioUwni>he4bgr A. Brothers, F.B.AS. 
eleven inches in diameter. Also^ a Key-map of t£e same siae* pbotolil&QiErajphed 
with Letter-press description. Price, Os. 6d.« free by post.— A. BBOTBEBfi. 14 
St. Ami^ Square, Manchester. 

Preparing for PubUcatiom^ 

RUTHERFURD'S PHOTOORAPHS OF THE MOON. 
Negativies of three of the most p«rfeet of these acknowledged masterpieces, 
ehowlog the moon half full (first and last ^uiarters) and fhll, having been placed at 
Mr. Brothers* disposal, he purposes (having obtained Mr. Bditherford's permission) 
to publish enlarged Copies in a Handsome FOLIO Yolxjme* with about 100 p^ges 
of Letter-press Introduction, by Mr. Proetor. 

The enlarged Photographs, oeven inches in diameter, form pictures of verr great 
beauty, the detail of the Moon's surface be«ng shown more dearly <aad or course 
more truthfUUy) than in any maps of ei^ual sice hitherto pubUahed. , 

Planispheres «f the Moon will be given in the Introduction* showing the XfiaX 
flhape, and the rdstive dimfwsions of the varicms kiitar features. 

Price (handsomely bound) to SubaoriberB, £1 il«. 6d. ; afterwards, £& Ss. 

Snbscnfoers' names ma^ be forwarded to A. Brotbmsj^ 14, St. Anu'f flq.iiw^ 
Manobester. 



TO OORRKSPONDENTS. 



It is partionlarly requested that all communications be addressed to 
the Editor, Faicnhah House, Pehbubt Road, Clapton. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for tke Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 



The Astronomical BesriBter is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Thiee Shillinfirs 
per (Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Mtronomical Register are open to all suitable communications. 
Letters, Articles for insertion* Ac, must be sent to the Editor, Pamham House , 
Pembury Boad^ Clapton, E., not later than the 16th of the Month. 



W^ ^stt[*nflm^al |l«^8tj[t[* 
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ROTAL ASTRONOMICAL SOGIETT. 



feeasion 1871 — 72. 

First Meeting, November loth, 1871. 

W. Lassell, Esq., F.B.S., President, in the Chair. 

Secretaries— 'Jiv, Huggins, F.B.S., and E. Dankin, Esq. 

The minutes of the last meeting were read and confirmed. One 
hundred and fifty-nine presents were announced, and the thanks 
of the Society were voted to the donors. Attention was particu- 
larly directed to a chart of the eclipse of 1724, the last total 
eclipse visible in England, This chart was drawn by Dr. Halley, 
and showed thftt London was just out of the totality. 

The Astronomer Boyal said he was not acquainted with this 
chart, but had read the description of the eclipse by Dr. Stukely, 
which was very interesting. Mr. Peyton, who presented the 
chart, said that it had been found in a book 144 years old; 
which had belonged to a Commissioner of the Navy. 

VOL. IX. 
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Joseph W. Freeman, Esq., 
Robert H. W. Bosanqaet, Esq., and 
Harry Taylor, Esq., 
were balloted for, and dnly elected Fellows of the Society. 

The following papers were announced and partly read : — 

Notes on the Construction of the Heavens, explanatory cfa Chart 
o/* 324,198 Stars: by Mr. Proctor. 

Mr. Brothers exhibited a photographic negative of this chart, 
and stated that Mr. Proctor considered Argelander's Maps of the 
Northern Hemisphere superior to any former work of the same 
kind. In the preparation of the original chart, which was two 
feet in diameter, each division of 50 was covered up as soon as 
completed, in order to avoid any bias in favour of any plan. The 
work was continued without interruption, except for food and 
rest, in order that the style of mapping might not alter. Taking 
one minute for 10 stars, the chart should have occupied 540 
hours, but it only took 400, and no change of style could be 
detected where the work ended, and where it began. 

The Astronomer Boyal said the chart was a work of great in- 
terest, but it struck him that the principal stars were rather too 
small to be distinguished. He had looked in vain for Vega, 
Arcturus, Gapella, and the well-known configuration of Orion, 
Cassiopeia, etc. ; and he thought if this could be altered, even now, 
it would be an improvement ; at present it looked all star dust. 

The President : I have felt this, too ; I cannot find the Great 
Bear. 

Mr. Brothers explained that if the scale of magnitudes had 
been larger, the stars would have encroached on each other. 
Already they nearly did so. It must be remembered that only 
stars down to the equator were included, so that the top star of 
Orients belt was the limit of the stars in that constellation. If 
held properly, all the principal groups could easily be found. 

Mr. Dunkin had readily picked out all the principal stars. 

The President : Still it is not like the heavens where the 
stars do not seem so crowded. 

Capt. Noble : If stars of the second and third magnitude had 
only been included, it would have been easy to make the chart 
more distinct ; but, if the number included were considered, it was 
clear the scale did not allow of greater differentiation. 

Mr. Brothers : The number shows that many more stars than 
can be seen with the naked eye are included ; only a few 
thousand stars can ever be seen at once by the eye. 

Col. Strange : This answers the objection ; no eye ever saw 
what this chart displays. 

Dr. Huggiiis : If the eye were a 2-inch telescope, it would 
see the stars here mapped, but not otherwise. 
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Observations of Encke's Comet \ by the Astronomer Eoyal. 

R, A. and N. P. D, of the same : by the same. 

The comet, as described by Mr. Carpenter, was large and faint. 
The diameter of the brightest part was about equal to an interval 
of the wires used in eye and ear observations — ^that is, about 240". 
The comet was somewhat fan-shaped, and had no nucleus. The 
places were taken of the brightest part, and the power used was 50. 



G. M. T. 


B. A. 


N.P.D. 


h m s 


h m s 




6 28 45 


21 38 425 


' * 




21 38 477 


56 54 27 


6 15 7 


21 29 0*5 


57 48 7 



Nov. 8 

9 

The Astronomer Boyal added that the transit observations 
were made with difficulty, from the size of the comet being six 
or eight minutes, while the instrument was made for stars. He 
wished particularly to call attention to its peculiar form, which 
was a short parabola, and the direction of its axis with regard to 
the sun. He had requested Mr. Carpenter to draw it on the 
globe on the table, and it would be seen that the fan-shaped part 
was directed nearly towards the sun ; its edge was a hard curved 
line on one side, but very ill-defined on the other towards the 
Sim. 

Dr. De la Bue : The tail, then, is turned towards the sun ? 

The Astronomer Eoyal : Yes, if you call it a tail. In E. A., too, 
the tail goes first. It has been examined in the great equatorial 
as well as the transit. The paper states that last evening it con- 
tinued still the same. It is easily seen in the finder of the 
equatorial. 

Dr. Huggins : I have been observing the comet for the last few 
nights, and quite confirm the general accuracy of Mr. Carpenter's 
drawing, but I should make it rather brighter in the central part. 
The nebulosity is cut off nearly in a straight line, as he describes 
it, and it extends a considerable distance. I see a minute stellar 
nucleus rather below the centre of the apex. On two evenings 
I have examined its spectrum. This is very faint indeed. Nearly 
the whole of the light is concentrated in one band in the less 
refrangible end, and nearly identical with h. This band could 
be traced for a short distance. I had also a suspicion of two 
other faint bands, one of which, coincided with the central band 
of the comet of 1868, which lines I found to be due to carbon 
vapour. I have since compared the comet's spectrum with the 
actual carbon bands, placing the spectrum of the comet between 
the carbon lines above and below, when the coincidence seemed 
complete, so far as it could possibly be observed, and the comet 
seems to have the same constitution as Winnecke's. The stellar 
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nucleus is quite distinct, but very minute. The aperture of the 
telescope is 1 5 incbjA. 

The President, ref^srriiig to the drawings, thought that the fan 
was not so widely separated in his 2 ft. reflector as Mr. Carpenter 
showed. There was no nucleus, properly speaking, but only 
condensation in one place. 

Dr. Huggins thought the comet, as seen by him, looked like. 
Mr. Garpenter'b drawing surrounded by a larger envelope. 

Some further discussion took place as to the comparison be- 
tween the drawings, which were ultimately proved to be quite 
similar. 

Note of Warning to Stereoscopic Theorists : by Mr. Drach. 

The author evidently meant spectroscopic, and not stereoscopic. 
He objects to founding any conclusions as to the existence of 
organic life in celestial bodies, on the gases discovered by the 
spectroscope in their atmospheres, and hopes that astronomy will 
not be directed to subjects " beyond our ken," and suggests that the 
gases present may have organisations adapted to them. 

Occultations of Stars hy the Moon : by Capt. Noble. 

187 1, Sept. 24. f Oapricomi disappeared instantaneously at 
the dark limb of the moon at 22h. 50m. 33'5s., L. S. T.=ioh. 
37m. 18-148., L. M. T. 

Power 1 54. Atmospheric undulation tremendous. 

1 871, Oct. 23. r^ Aquarii disappeared instantaneously at the 
dark limb of the moon at 22h. 49m, 44s., L. S. T. = 8h. 42m. 
2 7* 5s., L. M. T. ; and reappeared at the bright limb at 23h. 
23m. 56s., L. S. T. — 9h. 1 6m. 34s., L. M. T. 

The motion was so oblique as to render the observations un- 
certain. 

T 2 Aquarii, a more conspicuous star, disappeared instantan- 
eously at the dark limb of the moon at 23h. 57m. 2 7* 8s., L. S. T. 
=9h. 50m. o'2s, L. M. T. ;. and reappeared pretty sharply at 
the bright limb at ih. 7m. 29*83. L. S. T.= ioh. 59m. 507s., 
L. M. T.. The limb was mountainous, boiling, and bubbling. 

Power 255. 

Note on the Inferior Conjunction of Venus : by Capt. Noble. 

On Sept. 26, Venus was observed ih. 37m. after she had 
passed her inferior conjunction. The atmosphere was bad, and 
the dark body of the planet was not visible in a constricted 
field, as it had been on former occasions. 

Capt. Noble added that the last remark might be explained, 
by supposing the light background to be variable in lustre, as he 
had always before seen the dark outline. 

The President enquired how near Venus was to the sun. He 
had seen it witliin 2^ diameters. 
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Gapt. Noble could not answer exactly^ %ii he had seen the 
planet nearer before, in fact, with the stp^ joining on the object- 
glass. His plan was to pierce a hole in a iard diaphragm, with 
a red hot needle, and the card being fitted to the stop of the 
eye-piece, showed the dark body of Venus like the moon a few 
days old. 

The President thought that Venus was at a considerable dis- 
tance from the sun at this conjunction. 

Mr. Ljmn saw the planet all round at this very conjunction. 

The Astronomer Eoyal, recurring to the subject of Encke's 
comet, remarked that he was probably the only person in the 
room who saw this comet in 1828. It was then nearly in opposi- 
tion, and the form was totally different to its present shape, 
being then nearly circular. Struve, at Dorpat, with a larger 
telescope, also saw it of the same shape. Now it looked like 
one within another. 

Mr. Dunkin : It was then 1 5 minutes in diameter. 

Mr. Buckingham ; And is now 7 minutes. 

The President enquired whether the acceleration was still 
obvious. 

The Astronomer Eoyal said it was not known yet. 

Remarks on an Envelope of Bed Matter, surrounding the Solar 
Photosphere : by Professor Grant. 

This paper was devoted to showing that the author was the 
first to deduce, from the numerous observations of total solar 
eclipses before and since 1842, that in addition to the red promi- 
nences, there was a contiuuous layer of bright red matter, which 
was now called the chromo^here, and he explains by means of a 
diagram how the position of the arc of this covering generally 
seen, or the sierra, as it was frequently called, would vary ac- 
cording to the observer's place compared with one in which the 
eclipse was central. He also mentioned that on November 30, 
1872, there would be an eclipse which it was calculated would 
be total at the beginning, annular in the middle, and total again 
towards the end ; and he thought this would be a favourable 
opportunity for observing the chromosphere, which Secchi said 
was 13" in thickness. 

The Astronomer Boyal explained that the eclipse would not 
vary in the manner described at any one place. 

Mr. Eanyard observed that the observations of these streaks of 
light had been collected by Schmidt of Athens, and it appeared 
that this stratum was lower than the chromosphere, and might, 
perhaps, account for the reversed bright Fraunhofer lines seen 
by Professor Young and Mr. Pye. 

The Astronomer Boyal would call attention to the plates illus- 
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trating the account ^of the 'eclipse of 185 1, in the Society's 
Memoirs^ which showed a bright red sierra for 40 or 50 degrees ; 
and he particularly remarked that the colour was not the same as 
that of the prominences, being a pale scarlet, while the others 
were lake, and he had no doubt this was the origin of the beau- 
tiful blush in the horizon on one side. 

Mr. Dunkin said that his station at Christiana was on the 
northern limit ; it was a good station for the purpose, but not 
being clear, he saw no sierra ; a rose-coloured blush was, however, 
noticed' by one of his assistants. 

Mr. Penrose .called attention to the great contrast to these 
observations found in Spain at the last eclipse. There was an 
utter absence of anything of the kind. The clouds continued till 
40 seconds before the totality, and when he looked at the distant 
mountains, expecting some colour, he found a remarkable want 
of it ; they were greenish brown, with no tendency to rose. 

Les Variations de la Pesanteur dans les Provinces Occidentales 
de V Empire Busse : by M. Sawitsch. 

This was a paper on the observations of the remarkable change 
in the force of gravity in some parts of Bussia, which would re- 
quire study when printed. 

Discovert/ of New Nebulcei by M. Stephan. 

This was a list of the places of a considerable number of 
new nebulae found by the author with the large silvered glass re- 
flector of the Marseilles Observatory. 

The Eev. F. Howlett wished to mention that, while observing 
the sun with a spectroscope, on a very fine and tranquil afternoon 
in September, and while noticing the bright bands of hydrogen on 
the dull spectrum, he had been surprised by a. beautifully brilliant 
prismatic stripe running from end to end of the spectrum. He 
then thought it might arise from thistle down, distant insects, or 
other terrestial bodies ; but, subsequently, reading Mr. Proctor's 
last paper on the Corona, in the Monthly Notices^ in which the 
author, quoting Zollner's account of some such flashes, thinks 
they may be connected with enipted matter, he was desirous of 
knowing the opinion of the fellows on the subject, and of asking 
whether the proportion the velocity of light bore to the diameter 
of the sun might have anything to do with it. 

Mr. Gibbs did not know what the appearances were, but he 
hai seen them frequently passing from the red to the yellow. 

Mr. Browning exhibited a Model of a Mounting for a Large 
Equatorial Reflector^ in which the Polar axis could be adjusted for 
different latitudes, almost from the Equator to the Pole. He said 
that, having been requested by the Astronomer Eoyal to alter 
the Equatorial Beflector^used by Major Tennant for photographing 
the eclipse of 1 868, for the coming eclipse, and also for photo- 
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graphing tHe transit of Yenns, He had done so^ and been aided 
by Dr. De la Bue in his plan. He, however, thought he could 
do better in future, and made the model shown, to scale. In this, 
which he described in detail, the Polar axis could be raised from 
its horizontal position at the Equator to 60^ without interfering 
with the connection to the driying clock. This he always made 
very large, to prevent it being run away with by the telescope. 
The model was mad5 with a view to future operations ; but, before 
it was completed, he had received an order from Mr. Oollier, of 
Sydney, for a lo^inch reflector, which was first to be used in 
Austrsdia, and then probably brought to England, so that his 
labour had at once become available. He was sure Mr. Oollier 
would be happy to allow any competent observer the use of his 
instrument when he received it. 

The Astronomer Boyal said that formerly equatorials were 
made for observatories, but now they were adapted for flying ex- 
peditions. It was curious that tlus was not thought of when 
Major Tennant's was constructed. He also mentioned that 
Yenus was now in a most favourable position for observation, and 
that, having laid down Bianchini's markings on a globe, neither 
Mr. Carpenter nor himself could see any of them. 

The President : Neither have I. 

Capt. Noble said that the Obset^fniig Astronomical Society had 
reported some marks. 

Dr. Huggins said he had never been able to see anything like 
the markings of the early observers. Of course, there were 
some at the terminator, and, sometimes, he had fancied he saw a 
difference in brightness near the convexity, but the appearances 
were delusive. 

Dr. De la Bue said that he had many times seen markings on 
Yenus, and drawn them. They reminded him of Mars, but 
were much less distinct. When the atmosphere was good, he 
had generally seen them. 

Ool. Strange asked whether he had ever shown them to other 
persons. 

Dr. De la Bue replied that it rarely happened he had anybody 
with him when observing, but he would bring the drawings. 

Dr. Huggins said that on this morning he had seen some 
irregularities, as if the surface were pitted with little craterlets, 
like the moon. 

Mr. Browning had seen these, too, and thought them real, but 
had seen no large markings. 

Mr. Buckingham noticed, in 1865, at inferior conjunction, 
that three pieces seemed apparently wanting to complete the 
configuration, but he did not see any markings. ^ 
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Dr. De laBue made a rough skeicli of the marks. They were 
best seen when Venus was gibbous. 

Col. Strange enquired whether any medium had been used to 
subdue the glare ? 

Dr. De la Bue said, No. He observed with a reflector^ and 
generally used a concave eye-glass. 

Capt. Noble remarked that every one had seen the cusp 
cut off, and^ if this were due to a mountain, there might 
be markings elsewhere ; but, until Dr. De la Bue spoke, he had 
heard no trustworthy account of such being observed. 

Dr. De la Bue said everyone had the right to doubt what he did 
not see himself. He remembered that, on sending his picture 
of Saturn to Sir J. Herschel, the latter wrote him a letter saying 
that if he could see the planet like that, he should die contented, 
but many had since seen, and testified to the accuracy of that 
drawing. Venus, like the moon, had darker parts, which inter- 
fered with the line of the terminator, bat were not necessarily 
mountains. 

On the Zodiacal Light : by Oapt. Tupman. 

This paper introduced a most valuable and careful series of 
drawings of the phenomenon, made by the author in the Mediter- 
ranean, which would be engraved for the publications of the 
Society, and deserved attentive study. 

Mr. Banyard called attention to the axis of the zodiacal light 
in these drawings, which did not coincide with the ecliptic, but 
often intersected it at enormous distances, even sometimes as 
much as 45° from the sun. 

Errors in Logarithmic Tables : by Mr. Wackerbarth. 

Observations of Saturn, Mars, ^c. : by Mr. Spear. 

On the Precession of the Equinoxes : by Mr. D'Oyley. 

Observations of Solar Spots : by M. Beer. 

On the supposed change of the Nebula round jx Argus : by Mr. 
Lassell. 

This paper has already been printed in the Monthly Notices, 

The meeting then adjourned. 

DRAWINGS OF MARS. 



In the October number of the Regitter, a few remarks on the appear- 
ances seen on the disc of Mars were inserted, and reference was made 
to some lithographed sketches. Several observers having applied for 
copies of these rough drawings, a number has been printed for insertion 
in the Register. It is hoped that, rough as they are, they may be inter- 
esting to many who directed their telescopes to the planet in the spring 
.of this year. 

JOSEPH GLEDHILL, F.G.S., &c. 
f Jif r. E. Crossley's Observatory, 
Park Road, Halifax. 
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CORBESPONDENCE. 



K.B. — We do not hold ourselves answerable for any opinions, expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



JUPITER. 



As early as the 9th of October, a very large dark spot was seen in the 
bright zone bounded by bands 2 and 3 (see Register, No. 88, 1870, for 
diagram), and connecting these bands together. On turning to the planet 
soon after midnight, Nov. 8th, other new objects caught the eye in this 
region. Band No. 3, which has not been a very well-defined streak for 
years, perhaps, had at this time three large dark spots upon it. The two 
western were the larger. In size and general appearance they closely 
resembled the dark rorms which separate the brient ovals under No. 4. 
No. I was not visible. No. 5 was a very fine broad streak, very nearly as 
broad as No. 2 (the finest of all), but not so dark. This band was soft and 
flocculent in character. To the south of No. 5 no other distinct band 
could be detected. The cloudiness about the southern Pole was of a leaden 
hue, and much darker than that about the opposite polar region. The 
festoons under No. 4 were easily seen. 

A little later the eastern third of band No. 3 did not shade impercep- 
tibly into the central dark zone, but had a narrow bright space above it. 
As the planet rotated, this feature was soon seen to be a new band between 
Nos. 2 and 3. No. 2 now had a dark spot on its northern edge. No. i 
was now seen at the eastern edge of the disc. 

At 3 a.m., Nov. 9th, a narrow and somewhat faint band began to appear 
to the south of No. 5. The new streak, which was now invisible on the 
west, appeared again in the east. 

As far as observed, the striking changes on the disc, since the last 
apparition, may be thus described : — 

1. No. 3 has now large spots upon it. 

2. A new belt has appeared between Nos. 2 and 3. 

3. A very large spot lies in the bright zone between Nos. 2 and 3, con- 
necting them together. 

During the winter of 1869-70 the southern regions seemed to be those 
of greatest change. At present the northern zones exhibit the most 
marked and extensive changes.* 

JOSEPH GLEDHILL, F.G.S., &c. 

Mr. Crossley's Observatory, 

Park Road, Halifax* 
Nov. 10, 1871. 

* Seyeral minor details are shown of the sketches made at the time. As our micro- 
meter was at York under repair, no measures were taken. 



JUPITER, 

Sib, — The phenomenon described by Mr. Holden was, unquestionably, 
a most magnificent and stupendous one. Changes so vast, and so sudden, 
on the disc of Jupiter have rarely, if ever, occurred since telescopes have 
been directed to this noble planet. Unfortunately for us here, a gale was 
blowing on the 20th of February last, and so we are unable to confirm the 
statements of Mr. Holden. We qught to add, however, that the planet 
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was nerer risible here without beine carefully watched the whole night 
long with our 94-inch refractor; and wat no such appearances as those des- 
cribed bj Mr. Holden were seen either before or after the date he g^res.* 
Considerable changes hare taken place since Febmarj last; and these, 
though not so vast as those mentioned above, will yet be readily detected 
on a careful scrutiny of the planet during one rotation. 

• I am, Sir, yours very truly, 

JOSEPH GL£DHILL, F.6.S. &c. 
Mr. E. Crossley's Observatory, 

Park Road, HaUfax : ^ 

November 14th, I871. 
* We obeerred the planet on Fetarnarj sxrt and asth, and biouf ht our work to a 
cLoae on the 8U1 of April. 

OBSERVING ASTRONOMICAL SOCIETY. 



OBSERVATIONS OF VENUS 



Sir, — tn your number for March last, page 63, 1 invited, on behalf of 
the above society, the assistance and co-operation of observers generally, 
in the carrying out of a systematic series of observations of uie planet 
Venus, during one complete synodical revolution. These observations were 
proposed to he made in order to endeavour to obtain, if it were possible, a 
better knowledge of the nature and character of the dusky markings 
which have been occasionally seen to diversify the disc of the planet 
It was also proposed to collect all former sketches and records of the 
appearance of the markings, so that a mass of data might be collected 
from which it woidd be possible to say, with some degree of certainty, 
their forms and degree of permanency. In response to our invitation, 
many observers, some of wnom are in the possession of instruments of 
large aperture, promised their active assistance, and the result is that the 
planet has, on very many occasions, been subjected to a careful examina- 
tion, and the forms and general appearance of the dusky streaks and 
markings delineated. In all, I have received fifty sketches of them; and 
now that Venus is again formally situated as a morning star, it is probable 
that this number will soon be considerably increased. That the markings 
are very faint objects, and very difficult objects, is evident from the 
sketches, which show dusky, clotidlike appearances of irregular forms. 
On several occasions, two observers have succeeded in obtaining observa- 
tions on similar dates, and their representations of the spots are somewhat 
analogous; but, in respect to the details, a dissimilarity is found to exist. 
Considering, however, the difficulty of clearly tracing; the exact outline of 
these faint appearances, it is not surprising that mere should be some 
little discordance apparent in some instances. It is satisfactory though 
to know that the general form of the markings, as observed on the same 
evening by two observers, accord very fairly, thus proving that every 
reliance may be placed on the results obtained. It is not, however, only 
to the workmgs on the planet's surface that the attention of the observers 
has been directed, but also to the irregular appearance of the outline of 
the terminator. This has been often detected; and^ on some occasions, 
the positions and extent of the inequalities have been noted. In examin- 
ing this planet, observers should be careful to scrutinise the terminator, 
so that if any irregularities are visible they may come under observation. 

It is intended to continue the observations (which commenced on March 
.20 of the present year) until October, 1872, and effiectually accomplish 
the collection of all previous drawings and records of this planet ; the 
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Society will necessarily require the assistance of amateur obserrers and 
others, who may have in their possession any sketches or results of 
obserTations of the markings. It will also be very necessary to consult 
the works of the earlier obserrers, so that all the data possible may be 
collected and placed before a thoroughly competent astronomer, who will 
carefully subject it to a careful inyestigation, and decide as to the charac- 
ter and forms of the dark streaks and markings, which hare been for so 
many years supposed to be utterly invisible to any but the most powerftil 
telescopes. >iow, however, that they have been undoubtedly and fre- 
quently seen with the aid of instruments of very moderate aperture, it is 
not improbable that they will be more generally looked for; and that, as 
a consequence, their forms, degree of visibility, and permanency will be 
better understood. 

I shall be elad if those of your readers, who possess any observations or 
sketches of the planet, will send me all or a portion of the particulars of 
them, so that they may be compared with the other results. By doing 
this they will be materially aiding the Society in its endeavour to advance 
our astronomical knowledge. I shall also be pleased if any ^ntlemen, 
who have not previously expressed their willingness to assist us by making 
observations of the planet, will undertake to occasionally do so, and 
forward the results to me. 

It will be interesting, perhaps, to describe some of the observations 
that have already been made. I am of this opinion because, of late years, 
there has been but little said in reference to tne markings : — 

1 87 1. — ^April 22, 8h. 15m. Three elongated markings observed run- 
ning parallel to the planet's equator. From the sketcn, it would seem 
that they are not altogether unlike the belts of Jupiter — 8} in. O.G. 

May I, 8h. 25m. Two dusky markings on the eastern part of the disc 
--8J in. O.G. 

May 7, 7h. 55m. One large cloudlike object observed on the disc. 
It extended over nearly one-half of the illuminated portion of the planet's 
surface, running from N. to S., and was most intense a little N. of the 
centre of the disc — 8 J in. O.G. 

May 10, 8h. The planet was clear and well-defined. They reminded 
Mr. Urmesher, who observed them, of the dusky spots of Mars, as 
they had much the same appearance. One large spot was in the E. 
part of the disc, and two other elongated markings or streaks were noticed 
running from N. and S., and a little from the centre — 5^ in. O.G. power 181. 

May 12, 8h. A dark, faint object observed a little E. of the centre of 
the disc. From this sketch, and indeed from most of the others, it would 
appear that the edges of the cloudy markings fade away gradually, 
and not terminate abruptly, with a well-marked outline as in we case of 
the penumbra of solar spots — 8^ ir« O.G. 

May 12, 8h. 15m. A very peculiavi large marking observed. It was 
sdmewhat similar in form to an X, and some portions of it were traced 
nearly up to the terminator. The centre of this irregular marking 
was a little W. of the middle of the illuminated portion of the disc — 
8i in. O.G. 

May 18, 8h. 15m. Three spots of irregular outline visible. Some parts 
of these spots were much darker than others, and, consequently^ much 
more conspicuous — 8^ in. O.G. 

May 21, ih. 30m. to 2h. 5am. 47s. In addition to two small streaks 
which were perceptible, the terminator was very irregular, there being 
a large projection from it — a little from the centre of the disc. One of the 
markings was very pale, the other situated slightly S. of the planet's 
centre, was more di8tinct->5{ in. O.G. p. 181. 
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May 22. Two large irregular markings perceptible — %\ in O.G. 

May 24, 81i. 45m. One cloudy object. Object of irregular form seen 
near the centre of the illuminated part of the disc — 8^ in. O.G. 

May 29, 9h. 30m. The markings very similar in form to those seen on 
May 10. 8h. The largest which was £. of the two others was rather 
pale — 5 J in. O.G. p. 181. 

May 30, 8h. 30m. A large^ elongated, and slightly curred marking 
seen on the E. limb. Two smaller spots near the terminator. One of 
these, a little S.W. of the centre of the disc, was traced up to the ter- 
minator. 

June 2, 8h. One large marking seen on the E. limb. It was some- 
what similar in form to the Greek letter c. I3in. refl. The planet was 
also observed on this date by another observer, whose sketch shows 
a large elongated marking on the E. limb. The two sketches do not 
agree, however, in some of the details— 8^ in. O.G. 

June 4, 8h. 15m. Large elongated marking seen in proximity to the 
£. limb. On various other portions, faint dusky spots were noticed. 

June 6, 8h. 40m. Two large cloudy spots seen. They appear to be 
somewhat similar in their form to those observed on May 22 — 8^ in. O.G. 

June II, 8h. 30m. Six dusky spots seen. They were much larger 
than those seen on June 4, 8h. 15m. One of them could be traced up 
to the terminator. Another representation of this planet shows it 
with three spots near the terminator, and a large broken ring, of 
elliptical form, with a faint marking in the centre, nearer the E limb. 
This ring presents a somewhat analogous appearance to one of the 
incomplete craters of the moon. A third observer also sketched the 
planet on this date, and says, *' Definition extremely good. The markings 
were very clearly seen, and bore a very remarkable resemblance to the 
craters and inequalities of the moon as seen with a low power, say an 
opera slass. In this sketch the large marking appears to be constituted 
of small streaks of curved or spiral outline. The same appears to be the 
case with regard to some representation^, by Mr. T. H. Buffham, of the 
planet's appearance in 1868, which are figured in the English Mechanic^ 
No. 345, p. 172. 

June 26, yh. 45m. to 8h. Nearly the entire illuminated portion of the 
disc appeared to be clouded by a faint dusky covering. Mr. F. Worthing- 
ton observed that the southern cusp was notched, and appeared very 
white — 13 in. refl. p. 118. 

July I, 8h. 50m. A large spot which ** looked like a dark cloud, and 
stood out boldly," was observed on this and several successive evenings 
at about the same time— 3 in. O.G. p. 130. 

July 17, 6h. 3onL Mr. H. W. Hollis, with his 6 in. O.G. p. 150, saw 
'* the rounding off of the S. cusp very distinctly, and the prolongation of the 
N. one was more remarkable than he had ever before observed it. A 
dusky, ill-defined, and uncertain shaped spot was visible. On the i8th at 
5h. 15m. he inspected the presence of this spot again somewhat nearer to 
the terminator; but of this I cannot speak positively.'* 

August 7, 6h. The Rev. T. W. Webb writes : " The surface seems in 
best moments clouded with feeble grey markings, but they are too faint 
to be distinctly made out. Terminator faint. I do not see any irregu- 
larity in it. August 8, 6h. With p. 200. I thought there was something 
at N. horn. At first it seemed prolonged by a feeble twilight; afterwards 
I could not make that oi^t, but I fancied there was a bright knot at the 
cusp, though it remained doubtful. I had, however, the same im- 
pression of a knot there with single lens, p. 270." 

The above is a summary of a portion of the results obtained; but, 
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without the sketches themselves, it is impossible to convey a correct 
impression as to the forms and appearance of the markings which I have 
briefly described above. Observers agree in stating that they are very 
faint cloudlike objects. I believe that it has been stated, the late Kev. 
W. K. Dawes never saw them, although possessed of very excellent vision, 
as regarded the observation of faint stars. No doubt a satisfactory reason 
for this can be given. In Celestial objects^ p. 50, in treating of the 
markings, Mr. Webb says, that during observations of this planet at 
Rome, 1839-41, the most successful of six observers in detecting '* these 
faint clouds were those who have most difficulty in catching very minute 
companions of large stars." "" Debico assigns no reason, but it is obvious 
enough. A very sensitive eye, which would detect the spots more readily, 
would be easily overpowered by the light of a billiant star, so as to miss 
a minute one in its neighbourhood.*' This opinion is strengthened by the 
fact that most of the observations of the spots, mentioned in the summary, 
were made with the same telescope that was formerly in the possession of 
Mr. Dawes. This instrument is now erected at the Temple Observatory, 
Kugby ; and, in the hands of Mr. George M. Seabroke, is doing some good 
work. The most successful of the other observers are Messrs. F. 
Worthington and Mr. Henry Ormesher. I shall have pleasure in, sending 
you further particulars as the observations progress. 

I am, Sir, yours truly, 

WILLIAM F. DENNING, Hon. Sec. 
It is worth noting that neither Sir G. fi. Airy nor Dr. Huggins have 
detected any of these markings, though they have carefully looked for 
them. — Editor. 



PROCTOR* 8 CHART OF 324,198 STARS, 

Sir, — ^Will you permit me to make some remarks on an objection urged 
by the Astronomer Royal against my chart of 324,198 Stars ? Mr. Airy 
seems to have supposed that this chart was intended to aid the observer 
in the search for individual stars ; and, so viewing the matter, objected, 
very properly, to the circumstances that even the constellations are but 
barely recognisable. Nothing, however, could have been farther from 
my thoughts, — ^nothing, I may say, farther removed from the possibilities 
of charting — than the construction of a star-seeker's chart, in a 2-feet 
circle, to contain 324,198 stars. I have, indeed, had in view, as a 
secondary purpose of my ehart, its use in showing observers where the 
rich regions of the heavens lie ; and, in order that it might subserve this 
purpose, as well as my primary purpose, without being defaced, I added 
the photo-lithographed key-maps. I need scarcely point out how these, 
used with the photographic chart, show where the constellations fall in 
the latter ; nor, again, is it necessary to show that if Mr. Airy's plan 
could possibly have been adopted, i. «., if the leading stars could have 
been made sufficiently conspicuous, without obliterating a few hundreds 
of suns, I should have preferred that plan to the expensive one of 
adding a ke^-map. 

But my primary purpose, in constructing the chart, was to obtain new 
evidence respecting the ccmstitution of the sidereal heavens ; and such evi- 
dence the chart does unquestionably afford. It shows that there is a con- 
densation of stars of the leading orders of magnitude (to H'siith mag- 
nitude) on precisely those regions where ^ found the lower orders 
(from 1 2th to i8th) most densely congregated. This relation, unsus- 
pected by W, denied by H, and partially recognised, but misunder- 
stood by 2, is exhibited in my chart, in a manner there is no mistaking. 
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The conieanences of the relation are of extreme importance, for unless 
the multiplied coincidences noted are purely accidental (which no one 
will assert), there must be, in the clustering aggregations, a real mix- 
ture of orbs, of all degrees of size, from relatiyely yery large ones, to 
relatiyelj rerj small ones. The distinction between this result and the 
variouB vUwa of ^, H, and X will only be recognised bj the few who 
care to study the subject of stellar distribution in space ; it is, how- 
eyer, an important one. 

I would submit that it is a trifle hard, after I haye giyen some 400 
hours of time to work out a sufficiently definite purpose, that my work 
should be found fault with, because it does not subsenre a purpose I haye 
neyer contemplated — a purpose, too, which no single chart can possibly 
subserye. I am reminded of a singular objection urged by the Astronomer 
Royal against my New Star Atlas — yiz., that the maps do not admit of 
being fixed to a spindle-shaped block rotating on a polar axis. As the 
famous Mr. Dick defended his room against the obseryation that *' he 
could not swing a cat there," by the plea that ** he didn't want to swing 
a cat,** so my answer naturally was, that I had neyer proposed to haye 
my Atlas Maps '' fixed to a spindle-shajped block," &c. A like answer 
ayails in the case of my chart of 314,198 stars. 

RICHARD A. PROCTOR. 
Brighton: Noyember 15th, 1871. 

THE TOTAL ECLIPSE IN DECEMBER NEXT. 



To the Editor of the Timta, 

Sir, — Obsenrers of total eclipses of the sun seem to pay but little 
attention to the fact that probably there exists a hitherto unknown planet 
which reyolyes in an orbit interior to that of Mercury. Such a body, if 
it does exist, could be well detected during the progress of a total solar 
eclipse, if the region of the sky in the neighbourhood of the sun was 
yery carefully examined. It may be in the recollection of some of your 
readers that, on the occasion of the eclipse of August 7, 1869, a bright 
object was seen by seyeral obsenrers in close proximity to the solar orb, 
and it is not improbable that this was actually the planet which Lescar- 
bault, on March 26, 1859, witnessed in transit. It is true that observa- 
tions made of late years, with the special object of detecting this 
suspected planet in transit over the sun's disc, haye been unsuccessful, 
no object presenting an analogous appearance to a planetary body haying 
been observed passing over the solar surface. This fact, however, does 
not prove the non-existence of the planet, and it is advisable that 
observes of the forthcoming eclipse carefully scrutinise the neighbour- 
hood of the sun at the time of totality, so that it may be rediscovered if 
possible. Several observers of note have, on various occasions, witnessed 
the partial transit of opaque planetary bodies across the sun, and it does 
not seem altogether improbable that these bodies are intra- mercurial 
planets, which, from their proximity to the sun, could never be discerned, 
except when in transit, or at the time of a total solar eclipse. It is to 
be hoped that at the time of the approaching eclipse this fact will be 
considered, and a rigorous search made for the supposed planets, so that 
they may be discovered, and an increase to our knowledge effected. 
I have the honour to be, Sir, your obedient servant, 

WILLIAM F. DENNING, Hon. Sec , 

Observing Astronomical Society. 

JloUy wood House, Cotham Park, 
Bristol : November 2. 
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In Inference to the foregoing, Mr. William F. Denning has forwarded 
us the following: — '*I hare received from two difiPerent observers ac- 
counts of observations of planetary spots passing over the. sun. I do 
not think these observations have ever been published, . and so send 
them to you for publication, thinking that they may prove interesting, 
although I cannot vouch for their authenticity. On August i, 1858, 
4h., Mr. Robert Wilson, of Manchester, observed the partial transit of 
a circular opaque body over the sun. He watched it from 4h. to 5h. 
30m., when the observation was interrupted. Its motion was from east 
to west, across the solar disc, and it presented an appearance very 
analogous to a planet in transit. The other observation is by Mr. 
William Waite, of London, who, in a letter to me, states : — *It may 
interest you to know that» some years ago, I saw, what I suppose 
must have been, a planetary body in transit across the sun. A dark 
speck in the lower umb of the sun caught my eye just about sunset ; 
thinking it to be a sun spot, I got a glass to look at it, but found it to be 
a globular body of the apparent bigness of an ordinary sized marble, 
and intensely black. I had not time to notice in which direction it was 
moving, as the sun dipped almost immediately. Unfortunately, I am un- 
able to recollect what year it was in, but it must have been between June> 
i860, and June, 1863, and I imagine the season was either spring oi* 
autumn, as the house fronted nearly due west, and the sun was setting just 
opposite. If such things have been seen, they may be seen again ; and 
every additional observation tending to increase such probability leads 
me to trouble you with this rather lame tale.' It is hardly necessary for 
me to comment on the foregoing, so I leave your readers to form their 
own opinion as to what amount of reliance it is entitled to. I would 
remark, however, that the expression (in regard to the object seen by 
Mr. Waite) as to its size, is a rather vague one. With reference to the 
object seen by Mr. Wilson, it would seem that it could not have been the 
planet that was seen by Lescarbault, inasmuch as it was seen in August 
I, whereas it would appear that the latter body can only be observed in 
transit during the intervals from March 20, April 10, September 27, 
and October 14, that is, if the rough date supplied by Lescarbault is 
reliable." 

WILLIAM F. DENNING. 
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290*02 

303*21 

316-41 



-31 n 



•29 d 5 



+0-64 N 

0*51 

038 N 

025 
-f 0*12 N 

ooo 
-0*13 S 

026 

039 



Angle of position 
of the sun's axis. 



o 

16*10 

15-71 

I53I 

14-91 

14*50 

1408 
14*66 

13*24 
12*81 
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MoovLS Terminator. 



lO 

II 

12 

13 

14 

IS 
16 

17 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 
30 

31 

'72 Jan I 



—22 ^1 






I* 






—15^5 



• « 



329*60 

34279 

355-98 
917 

22*36 

3555 
4»74 

61-93 
7J5II 

88-30 

ioi'49 

114*68 

127-87 

141*06 



154*25 —8^1 

167-43 
18062 

I93'8i 
206*99 

220*18 
233*37 

24655 —^5 
25974 



■0*52 s 


• • • 


12*37 


o*-64 


• ■ • 


"•93 


077 


• • • 


11-49 


0*90 


» • • 


11*04 


1-03 


• • • 


10-59 


1*28 


• • • 


10*13 


t • • 


9-67 


1*41 s 


• •• 


9*21 


'•53 


■ •• 


8-74 


1-66 


• • tt 


8-27 


1*78 


> •• 


7-80 


1*91 


• • A 


Tl^ 


2*03 


• •• 


6-85 


215* 


> •• 


6*37 


2*288 


■ •• 


589 


2*40 


• • 


5-41 


252 


■ •• 


4*92 


2-64 


• •• 


4'44 


2*76 


■ • • 


395 


2*88 


• •• 


346 


300 


• •• 


2*98 


.311 S 


• « • 


2-49 


■3-23 s 


• • • 


2-00 



MOON'S TERMINATOR. 
Greenwich, Midnight 60^. 



Sunset. 



1871. Dec. 



I 

2 

3 

4 

5 
6 

7 
8 

9 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 
25 



• • • 

• • • 

• • • 

• • • 



+33*4 
21*1 

+90 

— 3'2 

15-4 
27-7 

39*9 

5.2' I 

—64-3 

+424 
303 

i8-2 

+61 

— 6.0 
181 
30-2 
423 
544 

66-4 
-78'5 



+32-8 

20'6 



• • • 


+8-S 


• • • 


—3-7 


• •« 


15*8 


• • • 


28-0 


• • ■ 


40*2 


• •• 


52*4 


• • • 


—64-5 


SUNRTAE. 


■ • • 


+42*3 


• • • 


30*1 


• • • 


18*0 


• • • 


+5-8 


* • • 


—6*3 


• • • 


18-5 


• • • 


30-6 


• •• 


42-8 


• • • 


549 



67*0 

—791 



60° s. 



+322 

201 

+80 

—4-1 
1 6-2 
28*3 

405 
526 

—647 

+42-2 
300 

17-8 

+5-6 

188 
31-0 
43*2 
55*4 

675 
—797 



Variable Stars. 
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SUNSKT. 


27 


- +75*9 


... +766 


28 


637 


64*4 


29 


51-5 


523 


30 


393 


402 


31 


... -+27-2 


... ;+28o 



VARIABLE STARS. 



1871. 

Dec. 3 

4 
13 
■14 
17 
18 

20 
23 



24 
25 

26 

27 

Jan. I 



G. M. T.* 

h. m. 
5 7 Algol 

U Virginis ... 

7 S Cancri . ... 
o Algol 

8 Algol 
T Piscium 

7 Algol 
7 5 Algol 

R. Persei 
R. Leporis 
R Arietis 
S Vulpeculae... 
Algol • ... 
R Sagittse 
S Cancri 



+773 
652 

53*1 
41*0 

+289 



Place'of Star 1855. 



mm. 



12 

17 
13 

10 



mag. 



10 



A.R. 

h. m. s. 

12 43 45 
8 35 39 



Decl. 

o / 



+6 20'6 
+19 33*2 



max. 
min. 



95 



4 3 



max. 8 
min. 9 
min. 12*5 

— 9*5 

— 10*0 



o 24 29 +13 48*0 



3 20 50 +35 lo-i 

4 53 o —15 17 
2 7 53 +24 229 

19 42 27 +26 55 7 

20 7 27 +16 17.4 



12 o 



The new Variable in A. R. 23h. 13m. 13s. decl. + 8® 7' 5', f. 1855, 
mentioned at p. 223, appeared on Not. 6, of about 7m. 5s. Will not some 
obseryers, who have the means, please watch its changes ? 

JUPITER. 



G. M. T. 



' Zenographical 
longitude | latitude 

of the centre of 2f 's disc. Angle of pos. of 2f 's axis. 
8h. loh. t2h. I4h. i6h. I2h. I3h. 



1871. 























Dec. I 


9 


82 


154 


227 


300 ... 


0-96N.... 


1383 


2 


.. 160 


233 


305 


18 


90 






3 


.. 3" 


24 


96 


169 


241 






4 


.. 102 


174 


247 


319 


32 






5 


• 253 


325 


4 


"5 


183 






6 . 


• 43 


116 


261 


338 - 


0-95 ... 


1372 


7 


... 194 


267 


339 


52 


125 






8 


••• 345 


58 


130 


203 


275 






9 


... 136 


209 


281 


354 


66 






10 


... 287 


359 


72 


145 


217 






II 


.. 78 


150 


223 


^21 


... 


0*95 - 


1358 


12 


... 229 


301 ' 


14 


86 


159 






13 


... 19 


92 


165 


237 


310 






14 


.. 170 


243 


315 


28 


lOI 






15 


.. 321 


2^ 


106 


179 


251 ... 






16 


... 112 


185 


257 


330 


42 ... 


o*95 •• 


1341 



] 
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Lunar Objects for December. 



17 




263 


335 


48 


120 


193 


18 




54 


126 


199 


271 


344 


19 




205 


277 


350 


62 


'35 


20. 




355 


68 


141 


214 


286 


21 




146 


219 


291 


4 


77 


22 




297 


10 


82 


155 


227 


23 




88 


161 


233 


306 


18 


24 




239 


312 


24 


97 


169 


25 




3° 


102 


175 


247 


320 


26 




181 


253 


326 


f 


III 


27 




331 


44 


"7 


189 


262 


28 




122 


195 


267 


•340 


53 


29 




273 


346 


58 


131 


203 


30 




64 


137 


209 


282 


354 



095 



13*22 



o-p5 



1300 



31 ... 215 287 o 73 145 ... 0-95N.... 1277 

The longitudes are reckoned from the meridian, which on Dec. 31 at 
midnight appear directed to the earth. The assumed rate of dailj rota- 
tion is 87072. The position of the planet^s equator' is assumed in 
accordance with Damoiseau's tables. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

DECEMBER, 1871. 



By W. B. Birt, F.R.A.S. 





Supplement 


Day. 


<t — ® 




Midnight. 


14* 


/ 
.. 1^0 9*2 


15 


... 126 36*4 


x6 


... 113 237 


17 


... 100 38*9 


18 


... 88 195 


19 


76 322 


20 


64 468 


21 


.. 53 26 7 


22 . 


.. 42 I9'4 


23 • 


.. 31 21*3 


24 . 


20 29*6 


25 • 


9 415 


26 . 


.. — I 5.2 



Objects to be observed. 

.. Neper, Schubert, Mare Australe. 

.. Berzelius, Schumacher, Trallis. 

.. Borda, Colombo, Cook. 

... Mutus. Manzinns, Schomberger. 

.. Simpelius, Pentland, Jacobi. 

.. Malapert, Curtius, Zach. 

Mount Bradley, Boscovich, Bessell. 

., Keinhold, Landsberg, Longomontanus. 

.. Gassendi (a), Doppelmayer, Letronne. 

.. Gay Lussac, Carpathian Mountains. 

.. Marius, Remer, Hansteen. 

.. Drebbel, Fourier, WiegeL 

.. Eichstadt, Gerard, Lavoisier. 

For additional objects consult the lists for August and October. 

* Autumnal Equinox, N. h(>mispbere. 
' (o) Gassendi. See notice in list for November, ante^ p. 270. • 

Plato. — It is desirable to examii^e the floou with instruments of larger 
aperture than. 9 inches. A minute spot just west of the principal spot 
No. I. was seen by Mr. Gledhill with 9^. inches aperture, in January, 
February, and March, 1870. He does not appear to have seen it since 
the 13th of March in that year, when he described it as an easy object. 
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Errata, 

October 28. For rocky read rook. Fourth line from 28, for part of 
read pao'ta of, 

November. For (Enopedes, read (Enopides. Note (c). for Bandell, read 
B and M, Note {g), for Procus, read /Voc/iw. 

» ■ . _ 

ENCKE'S COMET. 



This object is passing beyond reach of telescopes, owing to its approach 
to the sun. The following positions given by Glasenapp are not very 
exact ; they place the comet about ^* too much to the N. 

B.A. Decl. 

187 1. h. m. s. ° / 

Dec. I • ... 18 31 46 ... +4 28 

3 ... 18 19 35 ... +1 55 

5 ... 18 7 56 ... — o 32 

OCCULTATION OF VESTA, 



Mr. Hind, in a letter to the Aatronomiiche Nachrichter^ notes that on 
Dec. 30, Vesta will be occulted by the moon. He does not remember to 
h ave met with any observed occultation of a minor planet For Greenwich 
the circumstances on Dec. 30 are as follows : 

h. m. Q 

Immersion ... 10 44 ... 89 N. F. Aagle. 
Emersion ... ii 51 ... 240 



New Comet. — ^A new comet was discovered by M. Tempel, at 
Marseilles, on November 3. The comet which was round and about 2^' 
in diameter, was at the time of its discovery passing southwards out of 
reach. 

The following positions may be acceptable to some of our readers 
residing out of England : 

RJl Decl. 

1871. h. m. 8. ° ' 

Dec. I ... 18 50 6 ... — 34 2 

5 ... 18 51 36 ... 37 4 

9 ... 18 52 30 ... — ^40 2 

The following elements, calculated for direct motion, are by M. 

Ofpolzer : 

o 

Perihelion Fassage Dec. 20 = 115 B.M.T. 

Longitude of Penhelion = 22 25 

Longitude of Ascending Node = 145 19 

Inclmation = 102 7 

Loe. q. = 9*87628 

These elements resemble those of more than one previous comet, but 
they are too provisional to make it safe to draw any conclusions. 

A New Obsbbvatoby. — ^We hear that Professor Alluard, of 
Clermont-Ferrand, has obtained a grant of the necessary fiinds for es- 
tablishing his long projected Observatory on the summit of the Puy-de- 
dome. 



292 ASTfiONOMICAL OCCURfiENCES FOR DEa, 1871. 



DATE. 1 


Principal Oocnrrenoes., 


Jupiter's Satellites. 


Mei^THn 
Passage. 


Fri 


1 

2 
3 


h. m. 
i8 8 
19 20 

4 30 
7 25 


Occultation of y Cancri 

(4i) 
Reappearance of ditto 

Conjunction of Moon and 
Jupiter, 2° 5/ S. 

Conjunction of Moon and 
Uranus, 2° 44' S. 


IstSh. E. 
Ist Tr. E. 


h. m. 8. 

8 20 

9 19 


h. m. 
Aldebaran 

II 471 


Sat 




Sidereal Time at Mean 
Noon, i6h. 43m. 338. 


2nd Oc. R. 


II 57 


II 43.1 


Sun 


17 32 

18 48 


Occultation of 42 Leonis 
Reappearance of ditto 


• 




11 392 


Mon 


4 
5 


1845 


C Moon's Last Quarter 

• 


3rdEc.D. 
3rd Ec. R. 
3rd Oc. D. 
3rd Oc. R. 


8 50 40 

12 5 47 
12 30 

16 


II 35*3 


Tues 


* 


Sun's Meridian Passage, 
9m. 17*848. before 
Mean Noon 


4th Ec. R. 
4th Oc D. 
IstEc. D. 
4th Oc. R. 


9 20 15 
14 10 
16 10 37 
18 21 


II 313 


Wed 


6 

7 

8 
9 




• 


1st Sh. L 
1st Tr. L 
1st Sh. £. 
1st Tr. E. 


13 26 

14 20 

15 45 

16 29 


• 

11 27.4 


Thnr 


16 35 

17 17 

• 


Occultation of 80 Vlrginis 
Reappearance of ditto 


1st Ec. D. 
1st Oc. R. 
2nd Sh..L 
2nd Tr. L 
2nd Sh. E. 


lo 38 57 

13 49^ 

14 23 

16 10 

17 17 


II 23-5 


Fri 


5 22 


Conjunction of Moon and 
Venus, 1° 51' S. 

Saturn's Ring : 
Major Axis=34*29' 
Minor Axis= 14-83" 

Occultation of ^' Librae 

(4) 

Reappearance of ditto 


1st Sh. L 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


7 55 

8 46 

10 14 

11 6 


II 195 


Sat 


18 19 

19 13 

16 I 
IS 45 


1st Oc. R. 
2nd Ec. D. 
2nd Oc. R. 


5 7 21 
9 22 24 

13 59 


II 156 


Sun 


10 

11 
12 

13 
14 

15 

16 

1 


Conjunction of Mercury 
and X Sagittarii 
(i2-8m) W. 

Conj nn ctionofVenus with 
K Virginis (3*8m.) E. 






II 117 


Mon 


• New Moon 

Eclipse of the Sun, in- 
visible at Greenwich 

Conjunction of Saturn 
And^Mercury, 2° 26' S. 


2nd Tr. E. 
3rd Ec. D. 
3rd Oc. R. 


^'1 
12 48 41 

19 27 


II 77 

• 


Tues 


2330 


Conjuncdon of Moon and 
Saturn, 2° 4' N. 


1st Ec. D. 


18 4 3 


II 38 


Wed 


2 I 


• 

Conjunction of Moon and 
Mercury, 0° 16' S. 


4th Sh L 
1st Sh. I 
1st Tr. I. 

1st Sh. E. 
4th Sh. E. 
1st Tr. E. 


1348 

15 20 

16 6 

17 39 

17 41 

18 25 


10 59*8 


Thur 


5 6 


Conjunction of Moon and 
:Mar«, 1° 57' N. 


1st Ec. D. 
1st Oc. R. 
2nd Sh. L 
2nd Tr. L 
2nd Sh. E. 


12 32 25 

15 34 

16 57 

18 28 

19 51 


10 559 


Fri 

1 




Illuminated portion of 
disc of Venus=o-545 
^ Mar9=o'954 


3rd Tr. E. 
1st Sh. L 
1st Tr. L 
1st Sh. E. 
1st Tr- E. 

1st Ec. D. 
1st Oc. R. 


9 9 

9 49 
10 32 

12 8 

12 52 


10 52*0 


>at 




% 


7 50 
10 

TT fS Af\ 


Moon. 



I 



Astronomical Occurrences for December. 
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DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Sun 


17 
18 

19 
20 


h. m. 1 

Sidereal Time at Mean 
Noon, I7h. 42m. 41*378. 


1st Sh. E. 
1st Tr. E. 

2nd Tr. I. 
2nd Sh. E. 
2nd Tr. E. 
3rd Ec. D. 


h. m. 8. 

6 36 

7 18 


hi til. 
5 I5'2 


Mon 


1 841 
9 

1 
10 2 


( Moon's First Quarter 
Occultation 0^30 Piscium 

B^appearance of ditto 


7 36 

9 9 
10 31 

16 47 23 
19 57 36 


6 2*8 


1 
Tues 




Sun's Meridian Passage 
3nL 46*31 s. before Mean 
Noon. 


1st Ec. D. 


9 477 


Wed 


12 49 

13 23 


Occultation of v Piscium 

(4) 

Reappearance of ditto 


1st Sh. I. 
1st Tr. L 
1st Sh. E. 


17 14 
17 51 

19 33 


7 31*0' 


Thur 


21 
22 




# 


1st Ec. D. 
1st Oc. R. 
2nd Sh. I. 


14 25 59 
17 19 

19 32 


8 140 


Fri 




# 


3rd Tr. I. 
4th Oc. R. 
3rd: Sh. E. 
1st Sh. I. 
1st Tr.. I. 
3rd Tr. E. 
1st Sh. E. 
1st Tr. E.. 


9 'O 

9 15 

10 8 

11 43 

12 17 

12 31 
14 2 

U 37 


8 57*5 


, Sat 


23 
24 

25 

26 

27 

28 

29 

30 
31 






1st Ec. D. 
1st Oc. R. 
2nd Ec. D. 
.2nd Oc. R. 


» 54 26 
II 45 
14 35 
1835 

8 30 

9 3 

849 
9 51 

11 43 

12 46 


9 42*2 


Sun 


iS II 
19 2 


Occultation of t Tauri (5) 
Reappearance of ditto 


1st Sh. E. 
1st Tr. E. 


.10 286 


Mon 






2nd Sh. I. 
2nd Tr. L 
2nd Sh. E. 
2nd Tr. E. 


II i6'8 


Tues 


9 34 


Full Moon 






12 6*1 


Wed 




• 


2nd Oc. R. 
1st Sh. L . 


7 43 
19 8 

16 19 41 
19 3 

• 


12 560 


• 

Thur 

• 


5 18 

6 8 

6 6 


Occultation of fi^ Cancri 
Reappearance of ditto 
Conjunction of Moon and 

Jupiter, 2® 41 ' S. 
Conjunction of Moon and 

Uranus. 2° 43' S. 
Satum*s Ring ; 

Major Axis=34'04 

Minor Axis= 14*49 


1st Ec. D. 
1st Gc. R. 


13 45*5 


Fri 


• 


• 


vJrd Sh. 1. 
3rd Tr. L 
1st Sh. 1. 
IstTrl. 
3rd Sh. E. 
3rdTr.E. j 
1st Sh. E. 
1st Tr. E. 


10 41 . 

12 19 

13 37 

14 I 

14 7 

15 49 

15 56 

16 21 


Aldebaran 
9 56-9 


Sat 




■ 
1 


4th Sh. I. 
1st Ec. D. 
4th Tr. J. 
4th Sh. E. 
1st Oc. R. 
4th Tr. E. 
2nd Ec. D. 


7 47 

10 48 II 

11 21 

II 46 

13 29 

15 35 
17 II 29 


9 53<^ 


■ 

Sun . 






1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


8 5 
8 27 

10 24 

10 47 


• 

9 491 



} 
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THB PLANETS FOR DECEMBER. 



At Tbansit oveb th£ Meridian of Greenwich. 



Planets. 


Date. 


Rt. Asoension. 


Declination. 


Diameter 


Meridian. 


Mercaiy ... 


1st 


h. m. 8. 
17 36 12 


/ 
-25 37 


5'-2 


h. m. 
565 




15th 


18 59 18 


24 36 


6"-6 


I 243 


Venus ... 


1st 


13 28 33 


-6 57 


25"-8 


2045-5 




15th 


. 14 24 


II 25 


22"-2 


20 46'0 


Jupiter ... 


1st 


8 7 5 


+20 2Ak 


4o"7 


15 249 


• 


15th 


8 2 57 


2049 


42"- 1 


14 258 


Uranus ... 


15th 


8 II 49 


+20 36 


4"-2 


14 34*6 


Neptune ... 


3rd 


I 22 7 


+646* 


i"-6 


8 33*3 




15th 


I 21 32 


6434 


o"-8 


7 454 



Mercury will be well situated for observation towards the middle of 
the month, setting then about ih. 30m. after sunset ; from the 22nd the 
interval decreases to hslf-an-hour at the end of the month. 

Venus is a morning star, rising about 4h. before the sun throughout 
the month, and is well situated for observation. 

Jupiter is excellently situated for observation, beine visible for the 
greater part of the night towards the end of the month ; on the ist he 
rises about 4|h. after sunset, the interval increasing to 3! h. on the 27th. 



TUTTLE'8 COMET, 



R A. 


Decl. 


h. m. s. 





II 2 23 


... ^27 44-3 


II 4 55 


,29 309 


II 7 31 


31 157 


II 10 8 


32 587 


II 12 45 


34 39*6 


II 15 26 


36 i8-2 


II 18 II 


37 54*2 


II 20 58 


•• —39 272 



I87I. 

Dec. I 

2 

3 

4 

5 
6 

7 
8 



Dtnameter OB Dtnamometeb. — The little instrument for 
measuring the power of eye-pieces, introduced by Mr. Berthon, is en- 
titled a dynamometer; I remember that in former works on astronomy an 
instrument was described called a dynameter, I should like to know 
which is the right appellation, or if either instrument is adapted for the 
same purpose. — Qukrt. 

[Dynamometer is the right way of spelling the word (Swa/uct power; 
and fUTpov, a measure). — ^Editor.] 



I 

i 



■I 

3 
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PHILOSOPHY NOT SCEPTICAL. 



''There are, doubtless, philosophers and astronomers, who in their 
mathematical 'and astronomical investigations leave out of the great 
problem of nature the very being of God. This, indeed, in the very 
nature of things they are compelled to do. No power of analytical grasp, 
no refinement of infinitesimal arithmetic can reach the being and attributes 
of God. The philosopher and mathematician is compelled to begin exactly 
where Moses left off. ' In the beginning God created the heavens and 
the earth,' says Moses, and, admitting this declaration, the philosopher 
undertakes to discover the plan according to which this creaton was 
effected, and by means of which it is now maintained. The sun, the 
moon, the planets, the comets, the stars, exist ; they roll and shine, 
measuring time by their mighty revolutions, and filling space by their 
sublime orbits. There they are as God created them, and the philosopher 
simply inquires, according to what laws do they move ? What reciprocal 
influences do they exert ? What are the forms and limits of their mighty 
orbits ? What the sublime periods of their march through space ? What 
the nature of the dynamic equilibrium which links them into groupings 
of surpassing grandeur ? 

''It is true that in all these investigations the very being of God may 
be forgotten. For the lawgiver we may substitute the laws. Gravitation 
may supersede in mathematical research the omnipotence of God. No 
laws of motion, simple, invariable, eternal, may stand for that attribute of 
Jehovah's will which changeth not, the same yesterday, to-day, and for 
ever. The sun himself may be shorn of his effulgence: his light, and 
heat, and life may shrink and fade beneath the withering breath of 
philosophy, and this mighty and glorious orb become a material heavy 
point, and all the revolving planets and their moons other material heavy 
points, at definite distances and with determinate weights, and thus the 
will of God, as manifested in His laws, and the very creations of God as 
exhibited in his suns, and systems, and moving worlds, become the mere 
hypotheses and material points in the diagram of the mathematician's 
slate, — and what then? Does this destroy God and his attributes? Does 
this blot out of the heavens the blazing, sun ? Does this strike from 
being planet, and moon, and earth teeming with life, and hope, and joy> 
and love, and immortality ? — Never ! They all remain : while the geo- 
meter grapples these wondrous orbs in their weight, dimensions, distances, 
and motions, with his sublime analytic machinery, and with gigantic in- 
tellectual power follows their grand career, — the problem solved, the orbit 
figured, the period predicted, — all, all proclaim the being of God, the 
unchangeableness of the laws of His physical government, and the grasp 
of thought with which He has endowed His own image, into whose nostrils 
He breathed the breath of life. It has been truly sung: • * 

* The undevout astronomer is zoad,* — 

and yet, alas ! we are compelled in a few instances to confess, that this 
madness has filled the hearts of some whose names have been written in 
letters of living light on the very circle of the heavens. I say a few 
instances, for by far the greater number of the heroes of science are to be 
counted among the devout; Coperilicus, and Kepler, and Tycho, and 
Galileo, and the prince of philosophers, Newton the immortal— all looked 
through nature to nature's God. Kepler, in all his grand investigations, 
commenced his daily toil by invoking the aid of Divine wisdom, and 
Newton's reverence was so great, that he never uttered the name of God 
without reverently lifting his hand to his head, feeling the immediate 
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ARABIC NAMES OF THE STARS AND 

CONSTELLATIONS. 



The figures and names on our celestial globes and maps, however 
unimportant, or even sometimes troublesome, to the practical 
astronomer, are of considerable interest as connected with the lite- 
rature of the science. Some of them are a memorial of an ancient 
sphere originated by a race whose school, as Gibbon remarks, was 

* a clear firmament, and a naked plain ; ' and others, of our vast 
obligation to that race, when after thousands of years of almost 
complete isolation from the rest of the world, they became imbued 
with the science of Greece and India, and materially contributed 
to the foundation of theoretical astronomy at the epoch of Kepler 
and Tycho Brahe.* * Le flambeau des sciences,' says Laplace, 

* eteint par les irruptions des barbares, ne se ralluma que chez 
les Arabes.' "j" 

The imagination of the ancient Bedawis (Arab : Bedawin, 
desert-men) filled the heavens with imagery taken from herds 
and flocks, and the wild animals of their country ; | and this, 
long after, was blended with the Greek sphere which their later 
astronomers modified from Ptolemy. 

In tracing the figures, and applying and spelling the names, 
many inaccuracies and corruptions on the part of the framers and 
transcribers of tables, and the constructors of globes and maps, 
have come in ; the correction of which, as far as possible, is very 
desirable. As to the figures, it is a. great merit in the large 
maps of the S. D. U. K. that in them * the heavens of Ptolemy 
have been restored, and in no one drawing exceeded : * § only it 
is necessary to bear in mind Professor De Morgan's remarks, that 

* Ptolemy took an outside view of figures, fronting inwards ; our 
maps are an inside view of figures fronting outwards ; there- 
fore, the left hand of a figure in our map is the right hand accord- 

* Humboldt, Cosmos^ ii. p. 224. f Systhne du Monde, 

} * It is worthy of remark,' says Hyde, * that in all the world there is no 

language extant in which there are so many names of stars as in the 

Arabic' 

§ Companion to the Maps^ by Prof. De Morgan, p. 59. 
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ing to Ptolemy, and vice versd : ' and that ' to obtain a repre- 
sentation of the sphere of Ptolemy in eveiy respect/ the maps 
should be * looked at through the paper.' * 

But even in these excellent maps there is room for improve- 
ment. They are wrong sometimes in the application, and often 
in the spelling, of the Arabic names. The object of this paper is 
to place within the reach of all who use maps of the stars, expla- 
nations of these names ; and such a list, easy of reference, would 
probably be welcome, even if the admirable work from which it 
is mainly compiled were still generally accessible. As it is, there 
is no work that I know of to which the large and increasing 
number of amateur astronomers can refer for information of this 
kind, gathered by the extensive reading of Admiral Smyth from 
so many sources, and sifted by the excellent sense and discrimi- 
nating criticism which characterise all that he wrote. 

But in preparing this little companion to our celestial globes 
and star-maps, I have not felt bound to swear by the words even 
of such a master. Though limited as to range of authorities, I 
have careftilly examined by them all the names; and besides 
minor improvements in their English orthography, I have occa- 
sionally ventured on more important corrections, as well as con- 
tributed some additional matter. The materials at my command 
were:— 

I . Ulugh Beigh's Catalogiie, with Hi/de's Commentary, Oxford, 
i665.'|' 2. Arabic Lexicons. 3. A Persian MS. from the Arabic 
of Berjendi, which I brought from India many years ago, and 
which is referred to as Brj, 

The constellations, including those which did not come within 
the scope of the Bedford Catalogue, follow the order of Ptolemy 
and Ulugh Beigh. The Greek names are given from Aratus 
(b.c. 260), our most ancient authority for most of them. Those 
who desire an approximation to Arabic pronunciation should 
remember that the I of the article a/, before the so-called * solar 
letters,' represented by t, d, dh, th, w, z, 5, «/*, r, and j\ loses its 
sound, and the following letter is doubled. Some names, such as 
Aldebaran, Altair, &c., are become so naturalised with us that it 
is perhaps best to retain the ordinary, though erroneous, pro- 
nunciation : but there is no reason why we should not say, for 
example, aih-thurayya (spelled al-thurayya, the Pleiades); at- 

* Companion to the Maps, by Prof. De Morgftn, p. 63. 

t The Persian title is, Tables of the Places of the Fixed Stars, in Longi- 
tude and Latitude, observed by Ulugh Beigh, son of Shah-rokh, son of Timur, 
Ulugh Beigh signifies, the great prince. He was grandson of Timdr 
Lang, or Timur the Lame (Tamerlane). He was born in 1393; he con- 
structed an observatory at Sieimarkand ; and was put to death by order of 
his eldest son in 1449. ^^ Smyth's Cycle, vol. i. p. 32. 
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tannin (spelled al-tannin, the Dragon). An apostrophe preceding 
or following a vowel supplies the place of a guttural letter for 
which we have no equivalent ; as : 'Adhrd, virgin ; S^ad-as-su^ud 
(spelled s'ad-al-su'iid, the luckiest of the lucky, or the fortune of 
the fortunes). Other orthographical marks have been omitted, as 
not required for the general purpose of this paper. 

With regard to the relative antiquitj of the forms and desig- 
nations in the Arabian heavens, it may be observed that the 
native symbolism, although of remote origin, need not be abso' 
lutely so ancient as some at least of that which was incorporated 
in more recent times from the Greeks. The descendants of 
Joktan, Ishmael, and Keturah most probably possessed at first 
the primeval system of constellations which it has been attempted 
briefly to indicate elsewhere;* and this may not have been ever 
quite superseded by, however it may have been confounded with, 
diat which was derived from the fancy, and perhaps varied with 
the caprice, of the different tribes in the peninsula. 

G. J. W. 



* * Origin of the Si^na of the T^diac* Astro. Eeoister, vol. v. 1867 ; 
*rrinieval Syrnholiem oj the Ghreat Bear and Orion^ vol. viii. 1870. 
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THE NORTHERN CONSTELLATIONS. 



1. Ubsa Minob, Arktos (mikra), Al Dubb-al-asghar. The lesser Bear. 

First added to the (rrecian catalogues by Thales (b.c. 600), by whom 

it may possibly have been imported from the East. Called also 

Phcenike, and Kunosoura (Cynosura) ; the former from its being 

employed by the Phosnicians in navigation ; the latter signifying the 

Dog's tail. 
Kaukab-al«8hemali, a, the Northern Star, or simply Kaukab^ the star; 

called also Jedi^ the Kid. 
Farkadan, j3 and 7, the two Calves : the first, Anwar-al-farkadeinf 

the brighter of the two calves; the second, Akhfa'Cd'farkadein, 

the dimmer of the two calves. 
YiLDUM, S, improperly so called. YUduz is star in Turkish, and in 

full the name is YUdtie shefndlif the North Star, i.e. a Ursse 

Minoris. 

2. Ursa Major. Mentioned by Homer as Arktos, the She-Bear, and 

Hamaxa, the Waggon. The epithets * Great ' and ' Little * were 

added at a later period to this and the preceding constellation. 

Probably the same as Ash^ and Ayish in Job. Duhh-dt-akbar^ the 

Greater Bear. The name Banat-n^ash^ Daughters of the Bier, was 

also given to it and to Ursa Minor ; the former being Al-kubrUf the 

greater, and the latter, Al-sughraf the lesser. In each the three 

stars which go before the bier are Bandt, the Daughters, and the 

square is the bier. 
DuBHE, a, Bubbt a bear. Called also Dhukr-dubh-al-dkhar, the back 

of the Great Bear. 
Merak, /3, Mard.kk-al'duhh'al'akhar^ the loins of the Great Bear. 
Phecda, 7, Fakhidh-al-dubb-al-akbar, the thigh of the Great Bear. 
Meorez, 8, Magrez-al'dubb'al-akharj the root of the Great Beards tail. 
Alxoth, €, corrupt for Al-jauUf the Black Horse ; called also Al-hawar, 

the intensely bright (spoken of the white and bLwjk of the eye). 
Mizar, (t name unknown to the Arabians ; it means a girdle or apron. 

( is Al-andk'Ol-bandtf the Goat of the Daughters (i.e. mourners). 
Alcor, close to C> corrupt ; perhaps from Aljaurif c, and seems wrongly 

applied to this star. It is called Suhdt and was used as a test of 

vision, when fainter perhaps than now. Suha may perhaps convey 

the idea of obscurity — a star easily overlooked (root, sahd, to forget, 

or neglect). Called also Sddikf true, perfect. 
Alkaid, 17, the Governor (i.e. of the mourners). Hence the Spanish, 

Alcayde. 
Kafzat-al-dhiba, springs (or leaps) of the Gazelle. The six stars in 

the three feet, » and {, A. and ^, t and k, were thus designated : the 

two in each foot one spring. 
AL-PHntRA-AL-ih.A, v, perhaps for Al-Kqfzah al-ulaj the first spring. 

(The words Fikra and Kafzah are very like in Arabic letters.) 
Taxitha, i, Al-Phikra-al-thdlitha, perhaps for Al-Kqfzah-al-thalitha, 

the third spring. Al-thdniyah^ the second, was A and /ti. 
Al-Dhiba, or ZiBA, the Antelopes ; cr, p, ir, 5, o, and other stars in the 

eyes, ears, and nose of the Bear. 
Dhufhat al Ghizlan, the hoofs of the £eiwns ; so called because each 

pair seems to mark the footprint of a fawn, near the feet of the 

Great Bear in Leo Minor. 
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Sebib banat m*A8H, Throne of the Daughters of the Bier ; 9, r, A, v, ^, 
e and/. The space has also been termed Al-hud, the pond. 

Kabd-ax-asad, Liver of the Lion ; one of the unformed stars of the 
Great Bear. 12 Canum Venaticomm. 

3. Daaco. Drakon, the Dragon. Tinnin, Nakhash (Job. zxvi. 13), 

the Serpent. 
Thxtban, a, Al-th'ub4n, the Dragon ; synonymous with Tinnin, 
Alwaid, iS, M-^avodyidy the 8U(&ng Camels (or camels feeding on a 

particular shrub) ; iS, 7, /i, v^ and (. 
Etamin, % Bds-al'tanniny the Dragon's head. 
Al-tais, i, the Goat (Tizini). 

Al-dhiba', I, the Hyaena ; or M-dhikhy Hyaena, or Wolf. 
Al-dsebain, ri and C ^^ two Jackals, or Wolves. 
ADHFijt AL-DHiB, 0) and /, the Jackal's daws ; called by others Al 

'auhakdn, black Cattle or Crows. 
GiAuzAB, A| M-jauz&f the central ; as being nearly midway between 

Polaris and the Pointers. 
Al-Bakis, fi, the Trotter ; i.e. trotting camel. 
Al-athajt, ffy r, V, the iSripod ; the three stones on which the nomade 

Arab places his kettle. 

4. Cefhbus. Kepheus. Jl-^multahabfihe'FldJ]aiiig;andAl'aghndny(he 

Sheep. 
Ajlderahin, a, Al dhir&* al-yeminy the right arm. 
AxPHiBK, /3| Kawdkib-al-firk, stars of the Mock ; represented by a, fi, 

and ri, 
Al Kai, 7, Al Rd*it the Shepherd. 
Kelb-al-ba'i, f>, the Shepherd's dog. 

5. Bootes. Ploughman, or waggoner. Found in Homer. Arktophulax, 

Bear-watcher (Aratus). Al-rdmihy the Lancer ; Al-auwdf the Shooter ; 

Haris-al'Semd, Keeper of Heaven ; Sannaj\ a player on the cymbals, 

Brj. ^ 

S1MAK-A1.-EAHIH, a, the prop or leg of the Lancer. The true meaning 

of Simak is uncertain. Arcturus (Hesiod), Bear^keeper. 
Nekkab, /3, an error for ^/-^aMdr, the Herdsman, fi, 7, $, and /a form 

the trapezium termed Al-dhiba*, the Hysena. 
IzAB, c, a zone, or girdle. 
Muphbid, rif Al-mufrid-al-Rdmih, the single, or solitary star of the 

Lancer ; aJso called Sadk, the shin-bone ; and ' lance of 'Auw&.' 
AuT.AT) AX dhiba', ic, with 6, (, and A., the young of the Hyaena. 
Alkalxtbops, /a\ from. Ghreek kalaurops, a shepherd's crook, or herds- 
man's staff. 

6. CoBONA BoBBALis, Stephanos, crown. Distinction between the 

northern and southern crowns was introduced by Ptolemy (a.d. 140). 

Al'fekkahf the dervish's cup, or platter. Also Al IJclU al shemdlif 

the northern crown, and Fikkdh, uie jaw ; to the teeth in which its 

stars are compared. Brj. 
Alfhecca, a, M-fekkdh ; also called Ndir-al-fekkahy the bright star 

of the pauper's platter. The name 'Gemma' seems of modem 

origin. 
NusAKAN, jS, Al-nasakdn, the two series, or rows. The name is also 

said to be given to two stars in the scales of Libra ; and Al-nasak 

to be a name of Orion and Gemini Nasak also means strung 

together (as pearls, or beads). 

7. Hebcules. Described by Aratus as an unknown or nameless form, called 

Engonasin (on the knees). It is said to have received its present 
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name from Pasyasis, b.c. 500. Al-j&thi *ald rukbeteihi (the man), 
who kneels on both his knees. Also called Al-rakis, the dancer. 

Ras-algeti, a, Rds al-jathif the Kneeler's head. 

KoRNEFOsos, /3, from the Greek Komneforos, Club-bearer, y Herculis 

■ is a portion of the Nasak Shami, or northern boundary wall of the 

Arabian garden, described by Kazwini. fi is the N. f. terminus of it. 

Mastm, X, M^sam^ the wrist. 

Marsic, k, Mirfakt the elbow. 

8. Lyra, Lura, Lyre, Khelus, Tortoise (of the shell of which the lyre 

was first made). Sulkqfa, tortoise ; also Mighrafah, a saucer, or 
ladle. Bfj. 

Wbga, o, from WdM^ in the compound name Al-nesr-al-wdlc^ , the fall- 
ing Eagle; a part being pat for the whole in the Alphonsine 
Tables. 

Shkliak, 0f a corruption from Ehelus, tortoise. 

Sulafhat, 7, Al'&ulhaf&hj the Tortoise. 

9. Cygntjs. Omis, the bird, Aratus (b.c. 260), Geminus (b.c. 70?). The 

present name was given by Eratosthenes (b.c. 230). M-dajajehj 

the hen. 
Deneb, a, Bheneh-al'dajdjeh, the Hen's tail ; also called Al-ridf^ the 

pursuer, because it follows the four stars called Fawaris, the riders, 

8, 7, e, and f. 
Albibeo, jB,of doubtful origin, or a corruption. May it be from Al-ibrah, 

the point of anything, the tip of the elbow ? Here it would mean 

the tip or extremity of the beak. Also called Minkdr-cU-da/djeh, 

the hen's beak. 
Sadab-al-dajajeh, 7, the Hen's breast. 
KuKBAT-AL DAJAJEH, ctf', the Heu's knee. 
AzEiiFAFAOE, IT, (?) from Al'dhayl-al-dajdjehf the extremity of the Hen. 

10. Cassiopeia, Kassiepeia, DA^^-o^-JSTttrsa, the Lady of the Throne. 'The 

Arabians made a dog of Cepheus, and its female of Cassiopeia, 
retaining the throne of the latter. The early Arabians considered 
it as a large hand, of which the bright stars constituted the finger- 
points, and in which was included the nebulous group in the left 
hand of Perseus.' Also called Al-thuraiya, the many. Cepheus, 
Cassiopeia, Perseus, Andromeda, and the Sea-monster are first 
mentioned by Eudoxus (b.c. 366). 

ScHEDiB, a, probably a corruption of Al-sadry the breast. 

Caph, jS, Kaff-al-khadibt the stained hand ^i.e. with henna); called 
also Sandm-al-ndkah, the camel's hump (Tizini), the principal stars 
being imagined as a kneeling camel. This camel was made up of 
Cassiopeia, Andromeda, Perseus, and some other unformed stars. Bty. 

Eijkba, 9, the knee. 

Mabfax, /a, the elbow. 

1 1 . Pbbsbus, Perseus. HdmU rds-al-ghul, the bearer of the Demon's head. 

Also called Cheliab, probably from Kulldby a hook ; referring to the 

hooked weapon in the hero's hand. 
MiBFAK, a, the elbow, from Al-mirfak-al'thuraiydy the elbow of the 

many. Called also Algenib^ i.e. Jenh Bershdwush, the side of 

Perseus. 
Algol, /8, Al-ghul^ the Demon. A red star, Brf. 
Mbnkib-al-thtteaiya, I, the shoulder of the many. 
Mi'sAM-AL-THUBAiYA, 33 Ijl VI., the wrist of the many. This, with o, 

^, and o, seem to have once been conceived as a gigantic arm, to 

which the * hand ' in Cassiopeia belonged ; as the name Thuraiyd 
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is given to them all. The connection, if any, with the Pleiades 
^{Thuraiya) does not appear. 
'ATiK-AL-THUBAiri., (38), the shoulder (near the neck) of the many. 

12. AuBiQA, Heniochus, Holding the reins, Charioteer. Mu7nsik-al-'inani 

Holder of the Reins ; also Al-innahf the Beins. 
El-'ayyiJk, a, Aix (Capella), the Goat. Derivative of *adkt with the 

meaning of the Kestrainer, or Guardian; i.e. of the Pleiades, with 

which it rises, and which it follows. Bry, A red star ; £rj\ Firu- 

zabadi. Ayyuk may possibly be derived from Aix. 
Menkalinan, j8, MenTdh-dhi'Vinan^ the Rein-holder s shoulders. 
K'ab DHi-L'iKAN, 7, heel of the Rein-holder. This star is also jS 

Tauri. 
Al-Jidyan, f and 17, the two Kids. The former was DhaUaX-inan^ 

possessor (feminine) of the reins. Eriphoi (Aratus), the Kids. 

Said to have been first named by Cleostratus of Tenedos, about 

B.C. 500. 

13. Ofhitjchus, Ophiuchos, the Serpent-holder. Al-haww&f the Serpent- 

charmer. 
Rasalague, a, Bas-dt-hawwi,^ the Serpent-charmer's head, once called 

M-rdyi^ from Al-rcCaif the shepherd. 
Kelb-al-bai, /3, Kalb-al-rd^aif the Shepherd's heart. 
Yed prior, 5, the preceding hand. 
Yed posterior, c, the after hand. $ was one of the stations in the 

Naaak-yemeniy or southern boundary of the Arabian garden (see 

Serpens). 
Marfik, a., the elbow. 
Sabix, % preceding. The S. f. terminus of the Nasak-yemeni, above 

mentioned. 

14. Serpens, Ophis, the Snake. Huweyyah, or Eayyah, the snake. 

* Kazwini states that jB and 7 Serpentis, with the stars of the same 
rank and letters on the arm of Hercules, were the Nasak shdmiy 
while 5, o, and « Serpentis, with 5, e, f and 7? Ophiuchi, were the 
Nasak yemeni ; and the north and south lines thus formed were 
considered as the boundaries of a vast pasturage or garden.' 

Untjkalhay, o, ' Unk-al-kayyahy the Serpent's neck. 

Alyah, 0', a broad sheep's tail. Name unknown to the Arabian 
astronomers. 

15. Sagitta, Oistos, the Arrow. Jl'Sahnii the arrow; called also ^a^^, 

arrow, Bfy. 

16. Aquila, Aetos, the Eagle. Al-Okdby the eagle; &nd Al-nesr-at-taivy 

the fiying eagle. Having its wings expanded ; in contrast with the 
closed wings of the * falling eagle' in Lyra, BrJ. Hadrian assigned 
a star in Aquila to his favourite Antinous. As a separate constel- 
lation Antinous was first introduced by Tycho Brahe. 

Altair, a, Al-t&iry the flying. 

Tarazed, 7, Shahin tdrd-zed (Persian), the star-striking or soaring 
falcon. 

Dheneb al 'OxXb, C the Eagle's tail. 

17. Dblphinus, Delphis, the Dolphin, a, jS, 7, 5, called Al-akudj the neck- 

lace. By the vulgar Al-salib, the cross ; and the bright star in the 

tail *Amud al-salw, the stem of the cross. ^Atid dl-saliby the wood, 

or staff of the cross, Brj. 
SvALOCiN, o 1 * The letters of these strange words, reversed, form 
BoTANEV, /Sj Nicolaus Venator, a Latin version of the name of Niccolo 

Cacciatore, assistant at the Palermo Observatory, in the catalogue 
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emanating from which these stars are so denominated' (Webb). 
(Should therefore not appear in future maps.) 
Bheneb-al-dulfix, €, the Dolphin's tail. 

18. Equxtlbus, Hippou protom^, the fore-quarters of a horse. Seems to 

hare been introduced by Hipparchus (b.c. 140). Kifat-al-faras, a 
portion of the horse. Also called Al faros al-thdni, the second horse. 
KiTALPHA, a, a corruption of Kit' tU-al-faras. 

1 9. Pboasus, Hippos, the Horse. The name Pegasus was employed as 

early as Eratosthenes. The figure was supposed to represent the 
fore quarters only. Jl faros al-adham^ the larger horse ; and Al 
foras al tkdni, the second horse. The rectangle made up of a, /3, 7, 
and a Andromedse, was called AUddw^ the water-bucket. 

Matn-al-fabas > a, the horse's withers. Markab, a horse (or any 

Mabxab \ conveyance). 

ScHEAT, j3, probably a corruption of SiCidt an Arm, or forearm. Or 
possibly far 8'ad, fortunate; as being with 17, & ad motor. Also 
called Menkib-al'faras, the horse's shoulder, a and fi were also 
called Fargh al-deltn-l-mukaddem, the hither lip of the bucket, y 
Fegasi, and a Andromedse^ Fargh al'delwi-l-muachchir, the hindmost 
lip, &c. 

AiiOEinB, 7, Jendh-al-faraSj the horse's wing. 

Enif, €, the nose. Also called Fom, or Fom-al-faraSf the horse's 
mouth. 

HoMAM, ( (and |?), SCad al-hom&my the hero's happy 'star. 8^ ad 
tamdmj perfect fortune, Bry. ; called Sad-al-ntC&m, the ostrich's lucky 
star, by Tizini. Included in the group known as Su>udu4-mcfum, 
the fortunate stars ; ' so named because they appear to the Bedouin 
Arabs at the dawn of day, on the approach of spring.* 

Sad Matob, 17, S'ad matar^ the happy star (or fortune) of rain. 

Sad Babi, /i, 8'ad bdrC, the fortune of the excelling one (i.e. in virtue 
or science). 

Al-Kebeb, r and v, * the joining of the two cross bars of wood placed 
diagonally over the well, to which the bucket-rope is fastened,' or 
the rope fastened to the handle of the bucket. 

Sad-ax-Bohaik, (and p ?), S'ad al bah&im, the fortune or happy star 
of the animals. 

20. Andbomeda, Andromeda, Al marat al muselselah^ the woman in 

bonds. The Arabians represented her as a sea-calf. 
AxPHEBAT, or ) a, from Sirrat-cU-faras, the Horse's navel ; it having 
SiBRAH ) formerly been quartered on Pegasus. Called also 

Eds-al-marat-al'Muselselahf the head of the woman in bonds. 
Jemb-al-huselsblah, ^, the side of the chained woman. Called also 

Batn-al-hutj the fish's belly ; and Mirach, from Marakk^ parts of the 

belly ; or corrupt from Miz6.r, apron or mantle. 
At.mak, 7, Al-andk-al-ardf the badger. Called also Bijl-al-muselselahj 

the foot of the chained woman. 

21. Trianguluh, Deltoton, Triangle. Mothallath^ triangle. 
Eas al Mothallath, a, the head of the Triangle. 
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THE SIGNS OF THE ZODIAC. 



1. Abies, Kriosy the Earn. Hamaly a sheep. 
Hahal, a, a sheep ; also called Al-natih^ the butt-er. 

IXt^ °'} y ">* A the two signs. 
Mbsabtik, 7, corruption of Al-Sharatatn, 

BoTEiNi €, with 8 and p*, Al-hotcwn, the little belly ; in contrast with 
fi Andromedse {batn-al-hut), Br;. 

2. Taubus, Tauros, the Bull. M-thatir, the ball. The Hyades (Rainy 

Stars), and Pleiades (Sailing Stars), mentioned by Homer and 
Hesiod. The latter called Kimah, in Job — a heap, a cluster. 

Aldbbaban, a, AUdeharAn, the two hindmost, or following ; probably 
originally designated a and 7. Ulugh Beigh gives the name to all 
the Hyades (5 stars). The name subsequently was applied to a in 
particular. Called ' the hindmost,' because he drives the Pleiades. 
Popularly known as ^din-cd-thawTy the Bull's eye. Also called 
TiUiyu4-nejmy following the stars, or Pleiades. ' 

Ax-Thubatya, the Pleiades, the many, or abundance; because the 
rains which fell at their rising promised plentifulness. Diminutive 
form from Tharwdy abounding, on account of the smallness of the 
stars, Brj, Called also Al-najm^ the Star. Aratus regards them 
as a distinct constellation. 

Nath, iS, M-ndtihyXhe butting ; and as it is also in the Waggoner's left 
ankle, it was called Kab-dhi'l-Hndn, the heel of the Eein-holder 
(7 Aurigse). 

Jauza, ri, the central one. Also, Wasat-al-thura^a, the centre of the 
many ; and Neyyir^ the bright one. 

Al-K£Lbein, x> ^ith v, the two Dogs. 

3. CrEMiNi, Didumoi, the Twins. Jauzd, the central, because the passage 

of this sign is through the midst of the heavens. Also Tawdmdnt 

Twins. 
Kls-AL-TAwuH AL MOKASDEM, a, the head of the foremost twin. 
Bas-al-tawum al MT7AKHKHAB, j8, the head of the hindmost twin. Also 

Bas-al-geuze (jauza), the head of the central one. 
Wasat, 8, Al-wasaty the middle. 
AxHENA, 7, AL-hen'ahf a brand (or curved mark) in a horse's neck, by 

which i is also called. 7 is also Al-meisdUy the proud marcher, and |, 

Al-zerr^ the button. Tizini makes the Alhena include also ??, fi, 

and V. 
Mebsuta, 6, from Al-dhird* al mebsutah, the outstretched arm, or paw 

(of the great lion alluded to by Kazwini, see Ci/dey ii. p. 180). 
Mekbuda, C> Mut-a-KcAbidahf a star that passes through the zenith. 
Tejat, post, fJL 'y (?) Tahydt, salutations, benedictions. Called also 
Tbjat, prior, ri j Al-hen'ahy a mark burnt on a camel's neck. 
Pbopus, I, Propous, Gr. the forefoot. 

4. Canceb, Karkmos, the Crab. -AlSaraidriy the crab. 
All HiMABAiN, 7 and 8, the two Asses. Onoi, the asses. 

Pbjesbfb, Phatne, a Manger, Al-mdHaf^ a stall or manger. Called 
also Al-nathrahf the fissure between the Lion's whiskers. 

5. Leo, Leon, Al Asad, the Lion. 

Kalb-al-asad, a, the Lion's heart ; also Meliki, kingly ; a red star, 
BrJ. 
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Denkbola, i9, Dhanah-al-asadf the Lion's tail. Also called Serpha, 
from Al-sarfaht the changer (of the weather : from cold to hot at 
its rising ; or, according to Br;'., from hot to cold at its rising ; and 
fix>m cold to hot at its setting). Called also Daphira, from M-dafirah, 
the tuft of hair at the tail's extremity. 

Algibba, 7, Al-Jabhah, the forehead. 

ZosuA, 8, Gr. a tunic or girdle. With it is named Al-zubrah, the 
mane or hair on the Lion's back; also Dhuhr-al-asad, the Lion's back. 

Kas-al-asad-ai.>jam!5bi, ff, the Lion's head, the southern. 

Hasai«as, fi, Rds-al'ttsad al shemdli, the Lion's head, the northern. 

MmxHiB-AL-ASAo, X, the Lion's nostril. 

Al-helba, Coma Berenices (formed by Conon B.C. 250). Halbd 
(feminine), hairy. Al-dqfirah, the braided lock (Ulugh Beigh), an 
extra of Leo. 

6. ViBGO, Parthenos, *Adhrd, the Viigin ; or, *Jdhrd nedhifah, the pure 

Viigin. Also Sumbidf ear of corn. 

Ax-SuMBT7LBH, a, Stakhus, ear of com (Spica). Also al-Sirndk-al-azal, 
the unarmed SimdJc ; or, the support of the unarmed one. ' The 
true meaning of Sim&k is uncertain, but it appears to have been a 
leg of an enormous asterism of the ancient Arabs, called the Lion, 
without any reference to that of the zodiac.' (Comp. Arcturus.) 

Min-al-'adwa, iS, belonging to the barker. 

ZIwitat-al-'auwa, 7, the comer of the barker. 

MuKDiM-AL-KiTij', c, Frotrugeter, the forerunner of the Tintage 
(Vindemiatrix). 

Ax-OHAFB, ^, 1, K, the covering: because dim, as if covered; or, 
because at their rising the trees have lost their verdure ; as it were 
covered to the sight. 

7. Libra, Khelai, the claws. Mizdn, and Zubdnah, balance. 
Ax-KiFFAH-AL-JANUBiYAH, a', the southem scale. 
AL-XTFFAH-AL-SHEHAiiTAH, ^, the northern scale. 
ZuBAN-AL-KUAVi, 20, for Zubdn-ol-' akrob, the claw of the Scorpion. 

8. ScoBPio, Scorpios, Akrah, Scorpion. 

Kalb-al-'akrab, a, the Scorpion's heart. Antares, i.e. rivalling Mars 

(Ares) in colour. A name first found in Ptolemy. 
AcBAB, is, also Iklil-al-jabhah, the crown of the brow. 
Al Suaulah, X, the sting. 

Al-niyat, <r and t, the prsecordia or outworks of the heart. 
Lbsath, V, las'akf stinging; a name not used by the Arabs. 
Jabhat-al-akrab, »* and w\ the forehead of the Scorpion. 

9. Saqittarius, Toxeutes, Archer, and Toxon, Bow. Kaiis, the Bow ; and 

Al-rdmi, the Archer. 
KucBA AL Bami, a, tfie knee of the Archer. 
MiK AL na'aim al Waridah, 7, belonging to the camels (or sheep) 

going to water. Four bright stars. The Milky Way being con- 
sidered as a stream of water. Biy\ 
MiN AL na'aim al Sadirah, cr, belonging to the camels returning from 

water. Four bright stars. Also, Nusluiba, for Zujj'ol'nitsh&ah, or 

Nasi, the point of the arrow. 
10. Capricorn. Aigokeros, goat-horned. Aljedi, the Groat or Kid. 
Dabih major, a, 8a*d-al-dhdbih, the lucky star of the Slaughterer. 
Dabih minor, )3, the same. 
Sa'd al Nashirah, 7 and 8, the fortunate star bringing good tidings ; 

or, the fortune of the (earth) verdant (in spring, or the end of 

summer). 
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1 1 . Aquatxius. Hudrokhoos, the Water-pourer. The stream flowing from 

the Water-man is a separate constellation in Aratus, called Hudor, 
the water. Balw^ bucket, urn ; and 8dkib-al-m&, the water-pourer. 

SADAiiMELiK, o, So^ d-ol-meliJcy the king's lucky star ; or, Sa'd-al-mulk, 
the lucky star of the kingdom. 

Sadalsxjtjd, /3, Sa'd-al-su'udj the luckiest of the lucky. Because at its 
rising the weather from cold becomes mild. Biy. 

Sa'd-al-Auia', €, the fortunate swallower ; because one of the two stars 
seems to swallow, or absorb the light of the other. 

Sadachbia, 7, 8a^d-al-akhhiyah, the lucky star of hidden things, or 
hiding-places ; because when it appears, the earth-worms creep out 
of their holes ; or, the Inckv star of the tents. Called also, Kaf-al- 
Djenula, perhaps from Kajf-al-dhanub^ or Kaff-al-dtdw^ meaning the 
hand of the bucket ; i.e. the hand which holds the bucket. 

Skat, 5, may be from Saki^ a water-carrier ; or AsJdyaty water-skins ; 
or Sdkiyaty or 8did, a river, stream. 

The Su^ud'Ol-nujumy or fortunate stars, are lo: 4 in Pegasus, 2 in 
Capricorn, and 4 in Aquarius. 

12. Pisces, IckthueSj Samaka, fish; or Al'Semakaiam, the two fishes. Also 

Huty the fish. 
Okda, ay'Okdat al-Khditdiny knot of the two threads ; named by Aratus 
Sundesmos hupouraios, the tail-band. 
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THE SOUTHERN CONSTELLATIONS. 



1 . Cetus, Ketos, a huge fish. Kditos from the Gr. a, 9, A., /a, and (, called 

Kaff-al'jidhmd, the maimed hand. 17, 0, r, C* &ii<i v, Al-na'dmdt, the 
ostriches ; and ^, ', ', *, and ^, Al-nidhdniy the necklace. 
Menkab, o, corrupted from. Al-minkhir, the nose, or snout; a name 
which the Arabians applied to A. 

Dheneb Katfos Shwmat.t, (, the northern branch of the Whale's tail. 
Dhekeb Kaitos Jant^bi, iS, south branch of the Whale's tail. Also 

called Diphday from Difda*-al-thdnit the second frog ; the first being 

Bifda^-al-auwalj a, Piscis Australis. 
Batn-Kaitos, f, the belly of Cetus. 
Kajf-al-Jidhmdf 7, the maimed hand (see above). 

2. Orion, mentioned by Homer and Hesiod, the K'sil of Job — a strong or 

mighty one. Jabbdr, a giant. Also called Jauza, the central one ; 
because the equator passes through the middle of the constellation, 
which is thus midway between the poles of the heavens. 

Betelgeuzb, a, Ibt-al-jauzd, the shoulder of the Jauza. Also ManMb- 
al-jauzdy meaning the same ; and M-miTzam^ the roarer. 

KiGEL, /8, Bijl-al-jauza-al-yuirdy the right leg of the Jauza. Also i?^'i- 
al-jauzdj shepherd of the Jauza ; whose herds are represented by a, 
7, 8, and k. 

Al-najid, 7, the subduer ; or, Al-mirzam-al-ndjidy the conquering lion ; 

or, the brave roarer. 
• MiNTAKA, 5, Mintakat-al'jauzdy the belt of the Jauza. 

Alnilah, ff, Al-nidhdm, or Nizdm^ the string of pearls. 

Alnitak, C) Al-nitdkf the girdle: in conjunction with 8 and 6, Mintakat- 
al'jauzd. 

Heka, X, Al-hekdhy the white spot (on a horse's left side). 

Saiph-ax-jabbab, t), 8dif-al-jaM>dry the sword of the giant ; also with 3 
and two other stars, Al-lakat^ the golden grains, or spangles. 

RijL-AL-YuMNA, K, the right foot. 

Tabit, tt', with IT*, w*, ir*, ir*, ir*, and three other stars forming a curve, 
Al taj wa al-dhawdihy the diadem and the forelocks ; or perhaps a cor- 
ruption from Bhuw&baty meaning here the band hanging down from 
the crown held in the hero's hand. 

3. Eridanus. Potamos, the river. Nahr, river. 

CuBSA, i3, with A, ^ Eridani, and t Orionis, Kursa al-Jauzd^ throne 
of the Jauza. Also JJdkit the nest, a place in the sand where the 
ostrich lays her eggs. 

AcHERNAB, a, Akher-nahvy the latter part of the river. Also called 

Dkalim, the ostrich. 
AzHA, 7?, for Udkiy or Udhuwat, ostrich's nest. 
Zaurak, 7*, from Neyyir-al-zauraky bright star of the boat. 
Eeid, 40, Al-Kdid, eggshells. 
Bbid, 0, and the stars near it, eggs ; forming with the stars around, 

Azha-al-nddniy i.e. Udhi-l-nddniy the ostrich's nest. 
ZiBAL, (y and other stars, Bit/dl, young ostriches. 
Theemin, K7, (?) ThdmiUy the eighth (?) 

4. Lepus, Lago-os, the hare. Al Ameh, the Hare. 

Arneb, a, in conjunction with )8, 7, and 8, named Kursay from Kursd- 
al'Jau^d al muakhkherahy the hinder throne of the Jauza ; or, Arsh- 
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al-jauzdt throne of the Jauza. (Jauza, here and elsewhere, seems 
virtually a proper name of the giant.) 
NiHAL, fi, witn a, 7, and $, Al nikdl, the thirst-slaking camels. 

5. Canis Majob, Kuon, Seirios. Kalb-al-akbary the Greater Dog. The 

distinction of Greater and Lesser Dog was unknown to the Greeks. 

Al SHi'sl-AL-YBMANiTAH, a, the Sirius of Yemen, or Arabia Felix. 
( SMr&t possibly from the Greek Seirios. ) Called also 8h{rd-al-abur, 
the crossing Sirius, i.e. which has crossed the Milky Way to join Ca- 
nopus (see the Arabian fable in Hyde). Seirios means hot, scorching ; 
Sirius is therefore the ' glow star.' In Egyptian, Sothis, the radiant 
{female), Sirius is mentioned by Hesiod. Homer twice alludes to 
Sirius without naming it : once as called * the Dog of Orion.' In the 
Koran, Sur. 53, God is called liabb-al-SMrdt the Lord of the Dog 
Star, which was worshipped by some of the old Arabs. 

Al-hibzam, /3, the roarer. 

Al-wezn, 5, weight, from appearing to rise with difficulty aboTO the 
horizon. 

Adara, €, Al-'adhara, the Virgins, comprising 0, 97, 8, €, and 1. 

MuLiPHEiN, a and fi Columbae, properly belonging to Canis Major. 
Al-muhlefdn, the two stars sworn by, because often mistaken for 
Soheilf or Canopus, before which they rise ; called also Haddr, 
ground, and Al-ween, weight. 

PnuBTJD, f, supposed to be from M-furud^ the single ones (as appear- 
ing distinct and bright when rising) ; but it is probably an error of 
transcription, easily made in Arabic, for M-kurud, the monkeys ; 
i.e. from 2 to 5 of the smaller stars in Canis Major, with 0, k, and 
A Columbae. 

Aludba, 17, Al'Odhr&j the Virgin ; or, Al-adhara^ the Tirgins. 

Phabt, a Columbae. Kaidh (?) the hottest time of summer, between 
the risings of the Pleiades and Canopus. 

6. Canis Minor, Prokuon, before tiie Dog. Al Kalb-al-asaharf the lesser 

dog. Also, Al Kalb-al-mutakaddimf the antecedent dog. 

Al SMrd-al'shdmiyahj a, the Sirius of Syria. 

Ghomeisa, jS, Al-gomeisdy the watery-eyed. Also AUmirzam^ the roarer; 
a name also giren to i3 Canis Majoris, and y and a in Orion. Also 
called by some, Al dhircH al mabsutahy the outstretched arm. 

7. Aboo nayis. Argo, Safinahy ship. Like Pegasus and the Bull, only 

half the object is represented — the portion behind the mast. 

SoHEiL, a (Canopus), Kanobos ; first appears in Eratosthenes (b.c. 240), 
and Hipparchus (b.c. i 50). Called by Eudoxus and Aratus, Pedalion, 
the ruader. According to Strabo, Eudoxus (b.c. 366) was accus- 
tomed to observe this star from his observatory at Cnidus. Soheil, 
from the root sahU, mild, gentle ; perhaps so called on account of 
its supposed beneficent influences. 

TuBEis, i, a little shield. Gr. Aspidisk^. 

AsMiDiSKE, ^, error for the preceding. 

8. Hydra, Hudr^, the Water Snake. 8hujd\ sei'pent. 

Alphabd, o, Al-fardy the solitary; perhaps because brighter than any 
near it. Also called Unk-al'shujd\ the Serpent's neck. 

Min-al-'azal, B, together with 5, e, % |, «, and <r, of the unarmed. 
See Virgo. 

'Okdah, t', t*, t and a, the knot (of the throat). (Kazwini.) 

Minckir-al'Shujd\ a*, the nostril of the Serpent. 

9. Cbateb, Krat^r, the Cup. Bdliydhy a large cup. Also Al-kas, the 

cup. AUmdHc^, the stall, or manger (Abdrrahaman Sufi). 
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10. CoBvus, Eidolon K6rakos, the figure of a crow, or raven. GhurdJy, 

crow, raven. Called also ^Arsh at sirndk-al-azalf the throne of the 
unarmed Simak (Spica). Also, M-ajm&l, the camels ; Al-khMj the 
tent ; and ^ Ajtus-al-asady the Lion's rump ; from an enormous con- 
stellation of which it was a part (not the lion of the zodiac). 

MiNKAB-Aii-GHORAB, a, the raven's beak. 

JsNAH-AL-GHORAB-AL-AYMAN, 7, the right wiug of the raven. 

AxGHOBAB, 8, the raven. In the old AJphonsine Tables the name 
Algorab is applied to 7. 

1 1 . Ckntaxjbus, Kentauros. Kantaurus, the Centaur. The Centaur and 

Lupus together called Al^Shamdrikhy the clusters of dates, on 
account of the compressed multitude of stars in that region 
(Abdrrahaman S\ifi). 

Rijx-Kentaubus, o, foot of the Centaur ; also Wezn, weight. 

HADi.R, /3, ground, a and /3, were called Muhlefan, and Mtihnethein^ 
sworn bj, and falsely sworn by ; each being sometimes taken at its 
rising for Soheil (Canopus); so that persons swore it was 
Soheil (Abdrrahaman Sufi). See in Canis Major. *In the time 
of Ptolemy (a.d. 140), the altar, the foot of the Centaur, 
the Southern Cross, then included in the Centaur . . . and lastly 
Canopus (Canobus) . . . were all visible above the horizon of 
Alexandria.' (Humboldt, CosmoSy iii. p. 116). *The Christian 
anchorites in the Tliebais may still have seen the Cross at an altitude 
of 10^ in the fourth century' (ii. p. 291). *The Southern Cross 
began to be invisible in 52^° north latitude 2,900 years before the 
Christian era. According to Galle it might previously have reached, 
in that latitude, an altitude of more than 10°, and when it vanished 
from the horizon of the countries adjoining the Baltic, the Great 
Pyramid of Cheops had already been standing in Egypt for five 
centuries ' (ii. p. 293). ' The beautifal stars of the Centaur and of the 
Southern Cross wCI at some future day be visible in our northern 
latitudes, whilst other stars (Sirius, and the stars forming the belt 
of Orion) will no longer appear above the horizon ' (i. p. 1 39). 

12. Lupus, Therion, wild beast, SahtC, a savage beast, lion. Lynx 

(Lupus Cervarius) ; not named by the Greeks or Bomans. 

13. Ara, Thuterion, altar. Mijinarah^ censer, 

14. Corona Australis, not named by Aratus. Called Stephanos Notioft, 

the southern crown, by Geminus and Ptolemy. lklU-jar,ubi, the 
southern crown. Called also Al-Kubbahf the dome or tent, in which 
was Rddi-aUfMCaimy the shepherd of the cattle. (See in Sagittarius.) 

1 5. Piscis Australis, Ikhth^is Notios, the Southern Fish. Al-hut-al-janubi^ 

the southern fish. 
FoMALHAUT, o, Fom-ol-hut al januhi, the mouth of the Southern Fish. 
Called by the Arabians JDifda' cU-auwal, the first frog (see /3 Ceti) ; 
and Al-DhaJimf the male ostrich. 
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